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MIN BRAS. 


RECENT ADDITIONS TO STOCK. Collected by Dr. Foote in South- 
west Missouri. 

CALCITE, in scalenohedrons from one to eighteen inches diameter, con- 
taining “ phantoms of Marcasite.” Some of the larger crystals show tints of ame- 
thyst and honey-yellow, divided by the lines of Marcasite. Single crystals and 
groups, 25c. to $10.00. 

Where particularly clear or finely colored material was found, we sacrificed crys- 
tallization and obtained in portions of large crystals, what are considered to be the 
most beautiful rhombs of /eeland-spar ever seen. They show perfect transparency 
save for the exquisite coloring of yellow and various amethyst shades, and the 
linings of brilliant spear-shaped Marcasite crystals. The one inch cleavages at 
10c. to 25e. are quite as fine in quality as the larger cabinet specimens and make 
a novel addition to the collection of the micr&copist. 

CALCITE ON GALENA. Clear, honey-yellow scalenohedrons scattered 
over groups of brilliant Galena cubes. The few specimens we have of this showy 
type are going rapidly. $1.00 to 35.00. Small twins of same color, quite rare, 
$2.00 each. 

GALENA. The most brilliant cubes we have ever seen, 50c. to $2.00. 
Groups of curiously elongated and distorted cubo-octahedrons with Asphaltum, new 
and rare, 25c. to $2.50. 

Octahedrons, of large size and sharp angles mounted on immense Sphalerite 
crystals, the whole coated with naturally associated Asphaltum. (The latter 
is regarded as a most interesting occurrence and has recently been described 
as a new discovery from a foreign locality, though noted by Dr. Foote at Oronogo, 
Mo., in 1874). Shelf and drawer specimens, $1.50 to 35.00. 

CHALCOPYRITE ON RUBY BLENDE. Bright crystals of the 
former are arranged over the blende with planes parallel, so that when moved in 
the sunlight the specimens exhibit a most beautiful chatoyant effect. Rare, $2.50 
to $5.00. 

SPHALERITE. Ruby Blende; also very large and symmetrical erystals 
of Black Jack, 50e. to $3.00. 

For other arrivals see page in recent numbers of this journal. 


Minerals sent on Approval, 
“Catalogue of Minerals.” 128 pp. illus., 10¢.; bound, 20c. 


Rare and Valuable Books. 


Send for catalogue mentioning subject in which you are interested. 
Annuaire de journal des Mines de Russie, 9 vols., 1535 to ‘42 inclu- 


Baird, Brewer & Ridgway, Land Birds of N. A. 3 vols......------.---- 20.00 
Hayden, Bulletins of Survey of Territories. 6 vols., hmor., very fine set.. 20.00 
Leenwenhoek, Works of, containing his microscopical discoveries. 2 

Lembeye, Aves de la Isla de Cuba. 140 pp., 20 plates (19 col.), hmor., 

Observations made at Radcliffe Observatory, 1858-1875. 17 vols....__- 12.50 
Percy, Metallurgy of Gold and Silver. 710 pp., 1880....---.---- ——s 6.00 
Richardson & Watts, Chem. of Acids, Alkalies, ete. 3 vols., 1867....- 10.00 
Smithsonian Contributions to Knowledge. 26 vols....-.----.---- 200.00 
Trans. Gf Linnean Doeciety,. 14 vols., 400. 45.00 


Tryon, Am. Marine Conchology. 208 pp., 44 col. plates and set of duplicate 
plates, hmr., gilt top, very fine copy; extra rare .....-......-.------ 20 
Britten, European Ferns. 240 pp., 30 col. plates, 109 ill., 4to, cloth, full 


Wilson & Bonaparte, American Ornithology. 3 vols. in 1,-1178 pp., 


Dr. A. E. FOOTE, 


1224-26-28 North F'orty-First Street, 
PHILADELPHIA, PA., A. 
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AMERICAN JOURNAL OF SCIENCE 


[THIRD SERIES.] 


Art. XXXV.—Daily March of the Wind Velocities in the 
United States ; by FraNK WALDO, Princeton, New Jersey. 


[The following matter is extracted from a paper prepared by the writer 
for the Weather Bureau of the Agricultural Department, and is published with 
the kind permission of the proper authorities. ] 


In the Appendix No. 14 to the Chief Signal Officer’s Annual 
Report for 1890, the average wind movement is given, for a 
large number of stations, in miles per hour for each hour of 
the day (1 to 24), for each month of the year, and also the 
averages for all of the months of the seven years 1883-59. 

This presents most valuable data and is certainly the most 
unique of the tabular compilations published by the Weather 
Bureau. Hitherto we have relied mainly on the papers pub- 
lished by Hann and K®éppen for collected data concerning the 
daily period of wind velocities, and even in these there are 
comparatively few places of observation taken into account. 
The publication of such data as those which we are considering, 
from a large number of stations having a variety of immediate 
exposures, and distributed over so large a portion of an entire 
continent, furnishes material for a very complete treatment of 
the subject of hourly winds. The present paper is mainly 
devoted to a view of the conditions of the geographical distri- 
bution of some important phases of the daily march of the 
wind velocities. The material is sufficiently rich to serve as a 
basis for a number of similar and more complete investigations. 

The hourly wind velocities as originally published are 
arranged according to synchronous hours of the 75th meridian 
time. It is inconvenient in that form for many kinds of inves- 
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tigation and so I have arranged the data for the four mid- 
seasonal months and for the year, according to the local times ; 
and, moreover, hsve converted the published anemometer miles 
(with constant 3°00) into true miles by means of Marvin’s 
Table published by the Signal Service. I have also grouped 
the stations geographically and not alphabetically as given in 
the original table of hourly winds. This table cannot be 
reproduced here on account of its length, but I may remark 
that the relations of the maxima and minima have been inves- 
tigated; and in the unpublished table are given the amplitudes 
or ranges in miles per hour, the excesses and deficiencies in 
terms of the average, and the amplitudes in terms of percent- 
age of the averages. An account of this will shortly appear 
in the American Meteorological Journal. 

The curves showing the daily march of the hourly wind 
velocities for January, July and the Year, I have also drawn 
for individual stations, but these cannot be reproduced here on 
account of the expense of drawings. The characteristics of 
these curves show marked variations with changes of geo- 
graphical position, as we should expect: and while the num- 
ber of years of observations which have been employed, 
which for the most cases is 7, is not sufficient to remove all 
irregularities from some of the curves, yet in most cases a suf- 
ficiently good idea of the daily march is given. I have how- 
ever given the curves for January and July for 20 stations 
more or less representative of the various sections of the U. 8. 
See the curves and explanation of the diagram at the end of 
this paper. This material is of such importance that the curves 
deserve to be taken up for discussion for individual stations, but 
it is only possible, in the present instance, to treat them in 
groups. Without further preliminary remarks I will give the 
main characteristics of these curves in what seems to me to be a 

roper order. In counting the hours, midnight is given as 0". 

he wind velocities are given in miles per hour: written 
m. p. h. In mentioning the characteristics of these curves, it 
will be remembered that a sharp ascent or descent indicates a 
rapid change in the wind velocity from hour to hour; a flat 
curve indicates no change; a sharp crest or trough shows an 
extreme maximum or minimum of short duration, while when 
well rounded they indicate a period of several hours during 
which the conditions at these phases continue to prevail before 
the swing to the opposite phase sets in. 

Atlantic Coast.—On the exposed Atlantic Coast (Curve 1) 
there is in January but a slight variation in the wind velocity 
from hour to hour during the whole day, the average wind 
being 15 or 16 m. p. h.; but for July there is a strongly 
defined maximum (12 or 13 m. p. h.) at about 16", and a mini- 
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mum (9°5 m. p. h.) at 4" on the northern and 6" on the Central 
Coast (7°5) and preceded in this last case by a slight secondary 
maximum at 3"; while for the Year the maximum is well 
defined at 16" on the northern (14°5 m. p. h.)and at 15" on the 
southern (12°5 m. p. h.) coasts, and the minima oceur at 0° 
and 5" for the former (nearly 13 m. p. h.) and about 22" and 4" 
for the latter (10°5 m. p. h.), and in both cases there is a slight 
secondary maximum at 3". 

For the ordinary or partially sheltered Atlantic Coast stations 
(Curve 2) at which the land influence is strongly felt, there are 
in January well defined primary phases of max. (about 12 
m. p. h.) and min. (about 9 or 10 m. p. h.), but the secondary 
phases are very weak and the curves become quite flat at these 
times. The max. phase becomes more marked with the south- 
ward progress from the north, not only on account of actual 
increase in the absolute height of the curves (which increase 
perhaps does not extend to places south of the Carolina Coast) 
but also on account of the fact that the crest of the curve 
becomes sharper and the rise and fall more abrupt. The daily 
curve during the hours of deficiency of wind (below the aver- 
age) becomes more flattened out and of greater extent in the 
south. For July the upward swell of the curve is very much 
broader than for January, throughout the whole coast, but it is 
especially so at the south. The extreme maximum is more 
pronounced in all cases, but is most so at the north. At this 
season there is a remarkable similarity in the length of the 
swell of the curves (about 16 hours duration) throughout the 
whole coast. 

For the depressions of the curves (i. e. periods of least wind) 
a greater irregularity is noticeable at the north, where slight 
secondary phases are visible. 

For the Year, as might be expected, the curves possess char- 
acteristics between those for January and July: but they 
resemble the latter very much more closely than they do the 
former. The crest of the curve is, however, more rounded for 
the Year than for July; but the amplitude is not quite so great, 
nor the period of excess above the nearly level portion of the 
curve at the minimum quite so long, the latter for the Year 
being about half of the twenty-four hours. 

Gulf of Mexico Coast.—The eastern, western, and north- 
western coasts are represented (Curves 3 and 4). For January 
there is but slight absolute change in the irregular curves for 
these three coast sections. The curves for the extreme eastern 
and western coasts are somewhat similar as to the times of the 
phases, but the early afternoon maximum (at about 15") is 
much more strongly marked in the west than in the east. In 
the northwestern part (Galveston, Texas) the amplitude is not 
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so great, and the ill defined crest is several hours earlier than 
in the other sections just mentioned. 

For July, in the eastern part, a well defined and gradual but 
not excessive maximum rises above a fairly level period of 
deficiency, there being no strongly marked individual mini- 
mum; but in the northwestern part the maximum and mini- 
mum are very sharply marked, in each case the curve comes to 
a point, the amplitude is rather large for a coast exposure and 
the time of maximum (at 17") is considerably retarded as com- 
pared with that in the eastern part (at 12"). In the extreme 
western part (at Corpus Christi) a curve of very marked pecu- 
liarities presents itself; it has a single rather sharply defined 
minimum of 5 m. p. h. at (5") about the same time as in the 
northwestern part, and a very high but round-crested maxi- 
mum of nearly 15°5 m. p. h. (at 14" to 18") with very steepl 
inclined sides which extend to the sharp angle of the mini- 
mum with as rapid a slope throughout the whole length as is 
ordinarily observed for inland stations at about (or a little 
after) the noon hour, It is seen that the whole amplitude of 
fluctuation thus becomes enormously great (over 10 m. p. h.). 

For the Year, in the eastern and northwestern parts the 
maximum is well marked but the crest of the curve is very 
much flattened ; and there is in both cases a nearly level mini- 
mum for about half of the twenty-four hours, with a rather steep 
but slight increase to a nearly level maximum which lasts for 
six hours. At the extreme west there is an open and very 
well rounded maximum and a well rounded minimum with a 
steep ascent, but with a more gradual descent connecting the 
two: the amplitude is about the same as that for an ordinary 
inland station. 

The Great Lakes (Curve 5).—In January the curves are 
nearly all irregular, but the amplitudes of the irregularities are 
not great. The early afternoon maximum, although slight, is 
plainly marked in all cases: it is sometimes rounded and some- 
times sharp-crested ; that for the lesser absolute wind velocity 
being usually the more rounded, and that for the greater wind, 
which indicates a better water exposure, becoming sharper. 
The nearly flat minimum portion of the curve is usually some- 
what lower for the hours succeeding midnight, than for the 
hours just preceding it. Secondary phases are quite plainly 
shown in some of the curves. 

In July the max. is well rounded and strongly marked on 
all of the curves, and this period covers more than half of the 
twenty-four hours in most cases. When the minimum portion 
follows midnight it is in many cases a little higher than when 
preceding it, and is oe somewhat of a reversal of the 
conditions for January. Secondary phases are not present. 
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For the Year, as is usually the case, the curves form a sort of 
mean between those for January and July. There is a nearly 
level min. period and a very well marked max. ; this last with 
characteristics very similar to those for July. The period of 
the mid-day rise above the level minimum is about half of the 
twenty-four hours. Secondary phases are not noticeable. 

Some peculiarities which distinguish the Upper from the 
Lower Lake Regions are mentioned farther along in their 
proper place among inland stations, and the above remarks are 
offered for comparison with those pertaining to the Gulf coast. 

Pacific Coast (Curves 6, 7 and 8).—For January, at the 
north there is a nearly mid-day principal minimum, with a 
slight min. shortly after midnight, and with two nearly equal 
maxima from four to six hours before and after midnight; the 
changes are gradual and relatively small. On the Central 
coast the rise of the single max. above a somewhat level min. 
period is gradually accomplished in about twelve hours, the 
slope of the curve being gentle but the actual crest sharp. At 
the south a single early afternoon max. rises rapidly from a 
nearly level minimum; the slopes of the sides of the max. 
which separate to eight hours apart at the base are steep, and 
the actual crest slightly rounded. (On the high bluff at Cape 
Mendocino, near the center, the sharp crested max. occurs 
shortly after noon, and the sharp pointed trough of the min. at 
about midnight; and while the descent from the max. is steep 
and regular, the ascent is at first steep and then from 4" to 11 
there is little change, then another steep ascent; the whole 
range being excessive and greater than that for mid-summer.) 

For July, at the north there are both primary and secondary 
phases of max. and min.; but the secondary ones are slight, 
and the primary occur at nearly a reversal of the times for 
January, although the amplitude is slightly greater in July. 
On the central coast there is a single max. and min., but with 
an enormous amplitude. The crest is slightly rounded, but 
with a very steep slope, while the trough is more rounded, and 
the slope of descent becomes more gradual as the trough is 
approached. At the sowth there is a high max. with rather 
rounded crest, and steep sides, especially for the ascent; the 
curve for the period of minimum wind is quite flat during 
seven or eight hours, when the rise for the max. begins abruptly 
and finally ends nearly as abruptly. (The curve for the high 
bluff at Cape Mendocino, near the center of the coast, is quite 
similar in nes to that for the south, but the maximum is not 
quite so pronounced.) 

For the Year, at the north the reversion of the phases 
noticed for January and July is such as to cause practically 
almost an erasure of the phases of max. and min., and the curve 
nearly becomes merely an irregular line with little variation of 
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level. For the central coast the curve is quite similar to that 
for July, but the phases are not so great in amplitude and the 
slopes of the max. are not so steep. At the south there is a 
well rounded max. which rises for half the day above a nearly 
level min. period; the whole curve exhibiting phases about 
half way between those for January and July. 

At the high station of Cape Mendocino the curve for the 
first half of the day resembles that for July, while for the 
latter half of the day it is similar to that for January for the 
same hours; but the amplitudes are less than for those months. 

Having mentioned the Coast regions, we now pass to the 
various /nland sections of the U.S. 

Inland; Northeastern U. S. (Curve 9).—For January there 
is a well marked maximum rising, for about ten hours of the 
day, above an irregular min. period, which has in sume cases 
faint secondary phases. The crest of the max. is fairly well 
rounded, but flattens out (showing less rapid changes) with 
progress southward. 

For July the maximum period is above the nearly flat min. 

eriod for about fourteen hours; in most cases the crest is 
well rounded but it becomes flatter toward the south. 

For the Year the minimum period is usually still more flat- 
tened out than in the cases just mentioned, and the maximum 
portions of the curves are nearly as pronounced as for July but 
do not extend over quite as many hours. The curves for the 
Year are unusually similar to those for July, and in each very 
little secondary influence is noticeable. 

Southeastern U. S—¥or January the maximum rice is well 
marked, but does not cover a period of over eight to ten hours, 
and the minimum is rather more regularly level than is usual 
in mid-winter. For the relatively high exposure at Atlanta 
(Curve 10) there is but slight absolute variation, although there 
is a noticeable max. succeeded almost immediately by a rapid 
descent to a narrow minimum. 

For July the max. covers a wider period than for January, 
and is more strongly marked (except at Jacksonville), while the 
curve of descent becomes steeper and the max. retarded until a 
later hour. The minimum period is hardly as level as for 
January. At the high exposure of Atlanta a slight secondary 
minimum is present. 

For the Far the maximum is well developed and the curve 
well rounded, with a gradual ascent and a slightly sharper 
descent, and extends for abont twelve hours above the smooth, 
slightly sloping, minimum period. At the high exposure of 
Atlanta the curve resembles that for July but has a more 
rounded maximum with slight secondary phases. 

Lower Mississippi River Region (Curves 11 and 12).— 
For January the curves are very irregular and suffer but slight 
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absolute changes; usually the max. occurs at 14" to 16". The 
irregularity is greatest along the Mississippi River, at Vicks- 
burg and Memphis, where the maximum is so slightly devel- 
oped that the secondary maximum is nearly or quite as great as 
the primary ; this is not due to the greater development of the 
secondary but the lack of development of the primary. For 
Vicksburg, the minimum has about the same absolute value in 
both phases, but for Memphis the afternoon minimum (at 
about 19") is slightly the lower of the two. On the lower 
Arkansas River, with a more east-westerly river exposure, the 
primary maximum at 13" or 14" is well developed, but the 
secondary phases are hardly perceptible, and the principal 
minimum is hardly te be distinguished since it is but little 
below the long, nearly level, period of minimum wind. 

For July, there appears to be but a single well defined maxi- 
mum culminating about the middle of the afternoon, at about 
16", and a minimum is reached just before or about midnight. 
The slight traces of secondary phenomena can hardly be 
ascribed to other than accidental errors of exposure, ete. 

The curves for the Year are very similar to those for July, but 
the amplitudes are not quite so great, and the minimum period 
ismore nearly a uniform level. In all cases the descent from the 
culminating maximum is steeper than the ascent to it. The 
absolute maximum is at about 15" and the minimum at or just 
before midnight. 

Ohio River Region (Curve 13).—For January the maxi- 
mum, at about 14", is well defined and with a rounded crest in 
some cases, and in others a pointed crest, but the slopes on 
either side are symmetrical. There is just a trace of a second- 
ary maximum at some of the stations, which becomes best 
detined at Knoxville; while the minimum occurs for some of 
the stations before midnight, and for others after midnight, so 
that the usual times of both primary and secondary minima are 
represented in speaking of the principal minimum, and at 
Knoxville minima of about onl magnitudes occur for both 
primary and secondary phases. 

For July the maxima are well developed, and usually with 
rounded, rather symmetrical crests; and the period of excess 
above the somewhat level period of deficiency is about four- 
teen or fifteen hours. The time of extreme maximum covers 
most of the afternoon hours, extending from 13" or 14" to 17° 
or 18". There is but little more than a suspicion of a secondary 
maximum phase at about midnight, and although it can be 
noticed in some cases, yet it is entirely wanting in others. 
The minimum occurs a little before sunrise, and consequently 
Just precedes the beginning of the ascent to the principal 
maximum, 
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For the Year, the maximum curves are remarkably sym- 
metrical and have an absolute maximum at about 15%, and 
while the amplitude is not quite so great as for July, yet the 
period during which the curve is above the very nearly level 
minimum is but little less than for July, and what shortening 
there is, is due to there being an earlier descent to the mini- 
mum level. The time of minimum is still in the early 
morning hours. Secondary phases are not noticeable. 

Lake Region (Curve 5).—On the Lower Lakes for January, 
the curves are generally very irregular, but there is, in every 
case, a well defined, though short, principal maximum at about 
14". The time of the principal minimum is variable; for 
Rochester and Cleveland it occurs only about four or five 
hours after the time of maximum, consequently at about 18", . 
and for Buffalo, Detroit and Toledo it occurs shortly after or 
at midnight. Slight, secondary maxima occur for Rochester 
at about midnight ; for Toledo two hours earlier, and probably 
for Cleveland at about 23", 

For July a fairly well rounded maximum culminates at 14°, 
but the time of minimum is by no means regular, for it occurs 
at about 4 hours before midnight in some cases, and 4 hours 
after midnight in others. In those cases in which the 
maximum is the best developed, the minimum occurs after 
midnight, both of which characteristics belong to the stations 
having greater land influence. 

For the Year, a moderately sized maximum with gentle, 
regularly sloping, sides culminates at about 14°. The minimum 

eriod covers about half the twenty-four hours, and the abso- 
ute minimum follows closely the relations just given for July, 
but the absolute change is so much smaller than for that 
month that the whole minimum period varies but little from 
a fixed level. 

For the Upper Lakes for January there is a principal 
maximum at times varying from 12" to 15" and the crest is 
the more pointed, the better the water exposure. While the 
principal minimum occurs in the early morning hours (4" and 
8") for most of the stations, yet at Duluth a secondary mini- 
mum occurs at 17" or 18", and this is of the same magnitude 
as the primary. The minimum period is very irregular and 
broken in all cases, and there are traces of secondary phe- 
nomena, which are well marked only in the case of Duluth, 
where the maximum nearly equal to the primary occurs 
near, or shortly before, midnight, and the minimum as just 
mentioned. 

For July there is a well marked, rather rounded maximum 
at 15" in most cases, but at 14° at Alpena, with minimum at 
about 3" for Alpena and Chicago, but- with the principal 
minimum just before and at midnight at Milwaukee and 
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Duluth. For these last mentioned places a secondary maxi- 
mum occurs at 3" or 4" and a second minimum at about 6°, 
while for Duluth there is a slight tertiary maximum at 22" 
and minimum at 20". For the early hours of the descent 
from the maximum the slope is steeper than in the ascent. 

For the Year, the maxima of the curves are nearly as well 
developed as for July, but the amplitude is not quite so great, 
and the period that the maximum is above the nearly level 
minimum period is only about 12", which is less than for July. 
In most cases the minimum occurs at about 3" or 4", but the 
whole minimum period is nearly the same, although for Mil- 
waukee it is very irregular, and secondary phases are probably 
present. 

Upper Mississippi River Valley Region (Curve 14).—For 
January there is a rather sharp-crested narrow maximum rising 
for about 9" above a somewhat irregular though level mini- 
mum period, and having a small amplitude. The minimum 
usually occurs at about sunrise, although a near approach to 
the absolute minimum occurs at about sunset or a little later. 
Traces of secondary phenomena are present about three hours 
after midnight for Dubuque, and three hours before midnight 
for Keokuk. At the high exposure of St. Louis there is a 
low flat-crested maximum during the time from 9" to 15" and 
a secondary sharp-crested maximum of nearly the same ampli- 
tude at midnight; the principal minimum is at 18" and 
secondary at about 6". The extreme amplitude is very slight, 
during the whole month. 

For July there is a well developed maximum at from 14° 
to 16" and in most cases a secondary maximum at about mid- 
night (sometimes a little before, and sometimes a little later). 
The times of minima are variable but usually at 6" and 21", or 
a little later; in some cases the first is the primary and in 
others the secondary. The secondary phases are slight in com- 
parison with the primary. 

For the Year, there are well developed maxima at about 
14" and very slight secondary maxima at St. Louis, at or just 
before midnight. The minima occur at or about daybreak, 
with very slight secondary minima at St. Louis at 20". The 
minimum period is quite level. Secondary phases are hardly 
noticeable except at St. Louis. 

Great Plains (Curves 15 and 16).—For January in the 
north, the maximum period culminating at 13" or 14" or 15" is 
short (about 8" above minimum level), but well marked ; and 
the main minimum is at from 5" to 8". Most of the stations 
show secondary maxima, near midnight, and secondary 
minima at about 18" or 19" and of nearly equal level with the 
principal minima. In the south the principal maximum 
extends over a longer period and is more flattened at the 
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crest, which reaches from about noon to four hours after, but 
has not a greater amplitude than in the north. Secondary 
maxima rather better marked than usual are present, just 
before midnight at Abilene and Palestine; and the secondary 
minima for these stations at 18" and 20" are a little Jower than 
those at about sunrise in the morning, so that the secondary 
phase really becomes the primary in these cases. 

For /uly, the maxima culminating at 14" or 15" are large 
and well rounded, with the exceptions of Abilene and Pales- 
tine which have flat irregular crests; and the curve of the 
minimum is a sharply defined trough (at 5" or 6") in some 
cases but rather flattened out in others, no law appearing to 
hold good. Secondary phases are present except in the 
extreme south, and in Dakota. At Palestine the usual second- 
ary minimum is lower than the primary, and so in this case 
becomes the primary. Abilene and Palestine have flattened 
irregular crests at the principal maxima, and these show a 
slight recession at about noon. 

For the Year the curves are quite similar to those for July 
except that the maximum period (culminating at 14" or 15") 
is not so long or the amplitude so great. The minimum is at 
5" or 6". Secondary phases are lacking or are barely per- 
ceptible, except at Palestine, where the usual secondary mini- 
mum is so low as to really become the primary. The crest of 
the maximum is much flattened out at the south, showing 
little change for several hours about noon and later. 

Great Plateau (Curves 17, 18, and 19).—For January at 
the south, there is a single abrupt, narrow, steep sided, but 
slightly round crested maximum with level or slightly sloping 
minimum but no secondary phases; near the center there is 
still a principal though less marked maximum, varying from 
12" to 16", and usually secondary or even tertiary phases. 
While the minima are about equal, yet the customary sec- 
ondary minimum phases (in the early evening) are usually 
slightly the lowest and thus become the primary. At the 
high station of Winnemucca the curve is irregular and has 
three sets of phases; while at the north the curves have 
relatively slight amplitudes and are irregular, having at least 
two sets of phases, and the usual secondary minimum becomes 
the primary in about half the cases. 

For July, in the south, the maximum (at 14° or 15") becomes 
relatively great in Central Arizona, but is not usually large else- 
where, while a sharply defined minimum occurs at 6" to 8"; and 
but single phases occur where the amplitude is so excessive, 
while for the other stations secondary phases occur, but the 
minimum at about sunrise remains the primary minimum with 
a single exception, in which case the minimum occurs at mid- 
night. Near the center the maximum period (culminating at 


I 
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15" to 17") is of rather long duration but the amplitude is not 
excessive, and the principal minimum occurs at about 6" to 8". 
The high station of Winnemucca is the only one with pro- 
nounced secondary phases. In the north, the characteristics of 
the curves are similar to those near the center, except that at 
Ft. Assiniboine and Helena there is a secondary minimum at 
21" to 22" and maximum at 24", 

For the Year, in the south, the maxima (culminating at about 
15") are about an average between those for January and July, 
and a single minimum occurs at 6" or 8", except for Phcenix 
which, as in July, has an absolute minimum in the afternoon : 
the minimum period is rather level. Near the center, but a 
single moderately sized maximum occurs at about 15" and the 
minimum is at 6" to 8". Winnemucca has two maxima, a 
slight secondary one near midnight; and the morning mini- 
mum, although it remains the primary, is not much different 
from thesecondary. At the north, the maxima are usually fairly 
well marked (crest at about 15") and cover a long period with 
no secondary phases except at Ft. Assiniboine. 

The curves (p. 442) showing the daily march of the wind veloc- 
ities for January and July for characteristic stations of twenty 
regions in the U. S. are numbered from 1 to 20 and the follow- 
ing list will identify stations by name : 


Daily Wind, miles per hour. 


JANUARY. JULY. 
Daily Daily 
AtO, Max. Min. average. At0®, Max. Min. aver. 
1. Block Island, 16°83 15°5 16°2 104 127 O97 
2. New York City, 100 115 97 10°4 66 91 73 
3. Key West, Lil 10°8 88 88 103 
4. Corpus Christi, 10°1 10-4 11°8 9°4 
5. Cleveland, 12°00 102 10°9 78 84 51 90 
6. Tatoosh Island, 166 170 153 16°4 8-8 82 59 via | 
7. San Francisco, TT 85:0 6°2 89 179 67 
8. San Diego, 4°3 84 28 10% 28 5°8 
9. Albany, 59 85 53 66 42 80 36 5°6 
10. Atlanta, 103 #1172 65 78 61 
11. Little Rock, 56 69 53 59 2-4 63 23 4°1 
12. Vicksburg, 6°8 74 6:2 67 40 62 38 47 
13, Louisville, 8-4 97 8°9 40 84 3°8 57 
14, St. Paul, 5°2 72 5°8 39 82 
15. North Platte, 97 64 75 82 106 65 
16. Palestine, Texas, 87 105 83 9°3 67 79 54 6°8 
17. Ft. Apache, 46 92 33 5:3 44 101 29 60 
18. Salt Lake City, 40 60 37 4:5 4°5 89 28 5°7 
19, Ft. Custer, 64 T5 64 67 6°3 93 47 69 
20. Roseburgh, 2°5 46 25 3°0 15 81 13 4°0 


In the little table are given for January and July the wind 
in miles per hour at 0" (midnight), at the time of maximum 
and minimum wind, and for the average of all the hours of the 


day. 


; 
; 
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These curves begin and end at 0" (midnight) and are all in 
the same scale. At the top of the diagram giving the curves 
the two hour spaces are indicated by short lines, but the miles 
per hour have been indicated only in general by vertical scales 

January. July. 


at the sides of the curves because it would make the reproduc- 
tion of the diagram less simple to place the scales properly 
opposite each curve. The miles per hour of wind at 0" is given 
at the beginning of each curve. 
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Arr. XXXVI.—The Preparation of Perchloric Acid and its 
Application to the Determination of Potassium; by D. 
ALBERT KREIDER. 


[Contributions from the Kent Chemical Laboratory of Yale College.—XXXVIII.] 


Various methods for the preparation of perchloric acid 
have been developed through the long felt want of a process 
in which the elements of time and danger would be reduced to 
a minimum and the product increased to quantities commen- 
surate with the growing use of the acid in analytical chemistry. 
Most of these methods have been found impracticable because 
of the incidental formation of the dangerously explosive oxides 
of chlorine, or the time required in refining the product from 
the impurities introduced with the reagents employed. 

Doubtless the best process thus far offered is that of Caspari,* 
which, however, is to an objectionable degree exacting of time 
and labor. The product has to be treated and retreated for 
the removal of potassium and then for the extraction of the 
hydro-fluo-silicic-acid and at several stages is for this purpose 
to be left standing for from twenty-four to forty-eight hours. 
Under the most favorable circumstances it could not be pre- 
pared in less than five or six days, and during a great many 
hours of that time it requires close attention. 

The great difficulty has always been with the necessity of a 
perfect separation of potassium from the perchloric acid, which 
has been prepared by the ignition of the potassium chlorate. 
If, for the manufacture of the perchlorate, the chlorate of 
sodium—which, if not upon the shelves of every laboratory, is 
nevertheless in the market, almost, if not entirely free of potas- 
sium—be used instead of the potassium salt, the complete 
removal of the base will be unessential; since its presence in 
the determination of potassium will exert no influence other 
than that which is beneficial. It is well known that because 
of its deliquescence and the almost equal solubility of sodium 
perchlorate with that of the chloride, its separation from the 
latter by recrystallization from an aqueous solution, as in the 
case of potassium, is impossible. But the insolubility of the 
chloride of sodium in strong hydrochloric acid, with the aid of 
the acid-proof Gooch crucible, affords a means for the libera- 
tion of the perchloric acid and the removal of the greater part 
of the sodium in one operation. Upon this basis, therefore, 
the following simple method was elaborated. 

A convenient quantity of sodium chlorate, from 100 to 300 
grms., is melted in a glass retort or round-bottomed flask and 


* Zeitschr. fiir Ang. Chem., 1893, p. 68. 
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gradually raised to a temperature at which oxygen is freely, 
but not too rapidly evolved, and kept at this temperature till 
the fused mass thickens throughout, which indicates the com- 
plete conversion of the chlorate to the chloride and perchlorate, 
and requires between one and one-half to two hours: or the 
retort may be connected with a gasometer and the end of the 
reaction determined by the volume of oxygen expelled, accord- 
ing to the equation 


2NaClO,=NaCl+NaClO, +0O,. 


The product thus obtained is washed from the retort to a capa- 
cious evaporating dish where it is treated with sufficient hydro- 
chloric acid to effect the complete reduction of the residual 
chlorate, which, if the ignition has been carefully conducted 
with well distributed heat, will be present in but small amount. 
It is then evaporated to dryness on the steam bath, or more 
quickly over a direct flame, and with but little attention until 
a point near to dryness has been reached, when stirring will be 
found of great advantage in facilitating the volatilization of 
the remaining liquid and in breaking up the mass of salt. 
Otherwise the perchlorate seems to solidify with a certain 
amount of water, and removal from the dish, without moisten- 
ing and reheating, is impossible. 

After triturating the residue, easily accomplished in a porce- 
lain mortar, an excess of the strongest hydrochloric acid is 
added to the dry salt, preferably in a tall beaker where there 
is less surface for the escape of hydrochloric acid and from 
which the acid can be decanted without disturbing the precipi- 
tated chlorid. If the salt has been reduced to a very fine pow- 
der, by stirring energetically for a minute, the hydrochloric 
acid will set free the perchloric acid and precipitate the sodium 
as chloride, which in a few minutes settles, leaving a clear solu- 
tion of the perchloric acid with the excess of hydrochloric acid. 
The clear supernatant liquid is then decanted upon a Gooch 
filter, through which it may be rapidly drawn with the aid of 
suction, and the residue retreated with the strongest hydro- 
chloric acid, settled, and again decanted, the salt being finall 
brought upon the filter where it is washed with a little strong 
hydrochloric acid. A large platinum cone will be found more 
convenient than the crucible, because of its greater capacity 
and filtering surface. When the filter will not hold all the 
sodium chloride, the latter after being washed may be removed 
by water or by mechanical means, with precautions not to dis- 
turb the felt, which is then ready for the remainder. Of 
course, if water is used, the felt had better be washed with a 
little strong hydrochloric acid before receiving another portion 
of the salt. This residue will be found to contain only an 
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inconsiderable amount of perchlorate, when tested by first heat- 
ing to expel the free acid and then treating the dry and pow- 
dered residue with 97 per cent alcohol, which dissolves the 
perchlorate of sodium but has little soluble effect on the 
chloride. 

The filtrate, containing. the perchloric acid with the excess 
of hydrochloric acid and the small per cent of sodium chloride 
which is soluble in the latter, is then evaporated over the steam 
bath till all hydrochloric acid is expelled and the heavy white 
fumes of perchloric acid appear, when it is ready for use in 
potassium determinations. Evidently the acid will not be 
chemically pure because the sodium chloride is not absolutely 
insoluble in hydrochloric acid ; but a portion tested with silver 
nitrate will prove that the sodium, together with any other 
bases which may have gone through the filter, has been com- 
pletely converted into perchlorate, and unless the original 
chlorate contained some potassium or on evaporation the acid was 
exposed to the fumes of ammonia, the residue of the evapora- 
tion of a portion is easily and completely soluble in 97 per cent 
alcohol and its presence is therefore unobjectionable. One 
cubic centimeter of the acid thus obtained gave on evaporation 
a residue of only 0°036 grm., which was completely soluble in 
97 per cent alcohol. 

Caspari’s acid under similar treatment gave a residue in one 
case of 0°024 grms. and in another 0°047 grms. If, however, a 
portion of pure acid be required, it may be obtained by distill- 
ing this product under diminished pressure and, as Caspari 
has shown, without great loss providing the heat is regulated 
according to the fumes in the distilling flask. 

Some modification of the above treatment will be found 
necessary in case the sodium chlorate contains any potassium 
as an impurity, or if the latter has been introduced from the 
vessel in which the fusion was made. Under these cireum- 
stances the hydrochloric acid would not suffice for the removal 
of potassium, since a trace might also go over with the sodium 
and thus on evaporation a residue insoluble in 97 per cent 
aleohol be obtained. To avoid this difficulty, the mixture of 
sodium perchlorate and chloride, after being treated with hydro- 
chlorie acid for the reduction of the residual chlorate, being 
reduced to a fine powder, was well digested with 97 per cent 
alcohol, which dissolves the sodium perchlorate but leaves the 
chloride as well as any potassium salt insoluble. By giving the 
alcohol time to become saturated, which was facilitated by stir- 
ring, it was found on filtering and evaporating that an average 
of about 0-2 grm. of sodium perchlorate was obtained for every 
cubic centimeter of alcohol and that the product thus obtained 
was comparatively free of chlorides, until the perchlorate was 
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nearly all removed, when more of the chloride seems to dissolve. 
This treatment with alcohol is continued until, on evaporation 
of a small portion of the latest filtrate, only a small residue is 
found. The alcoholic solution of the perchlorate is then dis- 
tilled from a large flask until the perchlorate begins to erystal- 
lize, when the heat is removed and the contents quickly 
emptied into an evaporating dish, the same liquid being used 
to wash out the remaining portions of the salt. When the dis- 
tillation is terminated at the point indicated, the distillate will 
contain most of the aleohol employed, but in a somewhat 
stronger solution, so that it requires only diluting to 97 per 
cent to fit it for use in future preparations. The salt is then 
evaporated to dryness on the steam bath and subsequently 
treated with strong hydrochloric acid for the separation of the 
perchloric acid. 

One cubic centimeter of the acid prepared in this way, on 
evaporation gave a residue in one case of 0:0369 grms., and in 
another 00307 grm., completely soluble in 97 per cent alcohol, 
which was then ignited and the chlorine determined by silver 
from which the equivalent of perchloric acid in the form of 
salts was calculated as 0°0305 grm. By neutralizing the acid 
with sodium carbonate, evaporating, igniting in an atmosphere 
of carbon dioxide till decomposition was complete, collecting 
the oxygen over caustic potash, allowing it to act on hydriodic 
acid by intervention of nitric oxide, according to a process 
soon to be published, titrating the iodin liberated, with stand- 
ard arsenic and calculating the equivalent of perchloric acid, 
after subtracting the amount of acid found in the form of salts, 
the amount of free acid per cubic centimeter proved to be 
09831 grms. 

The whole process, even when the separation with alcohol is 
necessary, can not well require more than two days and during 
the greater part of that time the work proceeds without atten- 
tion. 


In applying perchloric acid, thus prepared, to the determina- 


tion of potassium according to the treatment suggested by 
Caspari* very satisfactory results were obtained. Briefly, the 
method is as follows: The substance, free from sulphuric acid, 
is evaporated to the expulsion of free hydrochloric acid, the 
residue stirred with 20 em* of hot water and then treated with 
perchloric acid in quantity not less than one and one-half times 
that required by the bases present, when it is evaporated with 
frequent stirring to a thick, syrup-like consistency, again dis- 
solved in hot water and evaporated with continued stirring till 
all hydrochloric acid has been expelled and the fumes of per- 


* loc. cit. 
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chlorie acid appear. Further loss of perchloric acid is to be 
compensated for by addition of more. The cold mass is then 
well stirred with about 20 em* of wash aleohol—97 per cent 
alcohol containing 0-2 per cent by weight of pure perchloric 
acid—with precautions against reducing the potassium per- 
chlorate crystals to too fine a powder. After settling, the 
alcohol is decanted on the asbestos filter and the residue simi- 
larly treated with about the same amount of wash alcohol, set- 
tling and again decanting. The residual salt is then deprived 
of alcohol by gently heating, dissolved in 10 em® of hot water 
and a little perchloric acid, when it is evaporated once more 
with stirring, until fumes of perchloric acid rise. It is then 
washed with 1 em* of wash alcohol, transferred to the asbestos, 
preferably by a policeman to avoid excessive use of alcohol, 
and covered finally with pure alcohol: the whole wash process 
requiring about 50 to 70 em® of alcohol. It is then dried at 
about 130° C. and weighed. 

The substitution of a Gooch crucible for the truncated 
pipette employed by Caspari will be found advantageous ; and 
asbestos capable of forming a close, compact felt should be 
selected, inasmuch as the perchlorate is in part unavoidably 
reduced, during the necessary stirring, to so fine a condition 
that it tends to run through the filter when under pressure. A 
special felt of an excellent quality of asbestos was prepared 
for the determinations given below and seemed to hold the 
finer particles of the perchlorate very satisfactorily. 

A number of determinations made of potassium unmixed 
with other bases or non-volatile acids are recorded in the fol- 
lowing table: 


KCl Volume of KCI1O, Error on Error on Error on 
taken. filtrate. found. KCiu,. KCl. K,0. 
grms. em, grms. grms. grms, grms. 

0°1000 O'1851 0:0008 — 0°0004— 0°0003 — 
0°1000 0°1854 0°0005 — 070002 — 00002 — 
0°1000 0°1859 0:0000 0°0000 0°0000 
0°1000 0°1854 0°0005 — 0°0002 — 0°0002 — 
0°1000 0°1859 0:0000 0°0000 0°0000 
0°1000 0°1854 0°0005 — 0°0002 — 0°:0002— 


Considerable difficulty, however, was experienced in obtain- 
ing equally satisfactory determinations of potassium associated 
with sulphuric and phosphoric acids. As Caspari has pointed 
out, the sulphuric acid must be removed by precipitation as 
barium sulphate before the treatment with perchloric acid is 
attempted, and unless the precipitation is made in a strongly 
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acid solution, some potassium is carried down with the 
barium. Phosphoric acid need not be previously removed ; 
but to secure a nearly complete separation of this acid from 
the potassium, a considerable excess of perchloric acid should 
be left upon the potassium perchlorate before it is treated with 
the alcohol. When these conditions are carefully complied 
with, fairly good results may justly be expected. Below are 
given a number of the results obtained. 


Vol. of KCIO, Erroron Erroron_ Error on 


Compounds taken. filtrate. found. KCI1O,. KCl. K,0. 
grms, em*®,  grms. grms. grms. grms, 
KCl = 0°1000 ) 
CaCO; = 0°13 50 0°1887 0:0028+ 0°0014+ 0°0009+* 
MgSO, = 0°13 82 071875 0°0016+ 0:0008+ 0°0005+* 


Al.(SO4)3 = 0°05 80 01843 0°0016— 0°0008— 0:0005—+ 
MnO, = 0°05 92 01839 0:0020— 0°0010— 0:0006—+ 
HNa,P0,°12H,0=040 J 60 071854 -0°0005— 0°0002— 0°0002—}+ 


Fe.Cl, = 0:05 80 071861 0°0002+ 0°0001+ 0:0001++4 


In the last three experiments of the above table the amount 
of perchloric acid was about three times that required to unite 
with the bases present and the phosphoric acid subsequently 
found with the potassium was hardly enough to appreciably 
affect the weight, although its absolute removal was found 
impossible. 

The kindly direction and frequent advice of Professor F. A. 
Gooch, during the investigation, is gratefully acknowledged. 


* The residue showed phosphoric acid plainly when tested. 
+ Only traces of phosphoric acid found in the residue. 
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Art. XXXVII.—On the Crystal Form of Borneol and 
Lsoborneol ; by Wm. H. Hosss. 


IN a recent paper by Bertram and Walbaum* on an isomer 
of borneol (0,0) which they have called isoborneol, Traube 
has described both this substance and borneol from a ecrystallo- 
graphical standpoint. The borneol examined was obtained by 
reduction of camphor, had a melting point of 206°-207°, and 
was dextro-rotatory. Thesymmetry of both borneol and isobor- 
neol as determined by Traube is hexagonal, the combination 
in each case being the basal pinacoid with the pyramid and 
ay The chief differences between the two substances he 

nds to be the greater double refraction of isoborneol, and its 
positive optical character, borneol being optically negative. 
The axial ratio of borneol he determined to be exactly double 
that of isoborneol. 

Three samples of the alcohol C,,H,,0 were given me for 
examination to determine whether they are borneol or isobor- 
neol. They were prepared in the School of Pharmacy of the 
University of Wisconsin by Mr. Carl G. Hunkel, whose study 
of them will be published in the Pharmaceutische Rundschau. 
The samples were prepared, one from the oil of black spruce 
(Picea nigra) in which the aleohol is contained as acetic ester, 
a second from the oil of the fir balsam (Abies balsamia), and 
the third from the oil of turpentine in benzine. The crystals 
in all these samples are larger and more highly modified than 
those described by Traube, and their examination has brought 
out new facts concerning their crystallography and physical 
properties. The surest basis of comparison with the crystals 
described by Traube has been the degree of double refraction. 
The crystals obtained from Picea nigra and Abies balsamia 
in this respect correspond exactly with the borneol of Traube’s 
study. The crystals in the sample obtained from turpentine, 
on the other hand, correspond with his isoborneol so far as the 
degree of double refraction is concerned, but they are always 
— negative, in this respect agreeing with borneol. It is 
therefore not certain that this substance is identical with the 
isoborneol of Bertram and Walbaum, but it seems best from 
all the facts to refer to it for the present as isoborneol. All 
the samples examined have rhombohedral symmetry. This is 
clearly shown by the partial occurrence of pyramids, and in 
the case of the crystals from Picea nigra by the tri-symmetric 
character of pittings on the basal pinacoid. Of the nine pyra- 
midal forms which have been made out on the two substances 


* Ueber Isoborneol, Journ. f. prakt. Chemie, vol. xlix (1894), pp. 1-19. 
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no one occurs in both positive and negative dodecants on the 
same crystal. The habit of both substances is broadly tabular 
parallel to the basal pinacoid and the plates have generally a 
regular hexagonal outline. One variety of isoborneol is, how- 
ever, observed whose crystals take the form of rhomboidal 
plates owing to the disappearance of all planes from two of the 
opposite vertical pairs of dodecants. Although these crystals 
are identical with the normal variety in regard to their optical 
properties, they nevertheless represent an entirely different 
erystal combination. Crystals from all the samples have their 
faces more or less rounded and the measurements are as a 
result subject to considerable variations, but they are, neverthe- 
less sufficiently accurate for a determination of all the forms. 
It is very probable that the axial ratios of borneol and isobor- 
neol are different, since the substances differ so much in their 
double refraction, but they are certainly nearly identical and 
the difference is within the limits of.error in the reading of 
angles on the crystals examined. I have therefore used. for 
both substances the axial ratio determined on crystals of bor- 
neol from Picea nigra. 

Borneol from Picea nigra. The erystals of this substance 
examined are thin, colorless, hexagonal plates having a diameter 
of 3-1. and a thickness of 0°5-1™". The larger plates have a 
wide peripheral zone which is occupied by cavities generally filled 
with mother liquor. The shape of these cavities is somewhat 
irregular, but they are oriented roughly parallel to the bounda- 
ries of the plate. Besides the basal pinacoid the prominent forms 
area steep rhombohedron making nearly 83° with the base anda 
smaller rhombohedral face of opposite sign which makes nearly 
73° with the same form. This latter form is undoubtedly the 
pyramid observed on the substance by Traube and it is there- 
fore chosen for determining the axial ratio. The average of four 
measurements of the angle included between this face and the 
base (limits 71° 25’ and 74° 6’) is 72° 46’ and if considered the 
fundamental rhombohedron the axial ratio would be ¢= 2°79 
(2°83, Traube). It is, however, more convenient to consider 
this form 3R (3031), which makes the axial ratio ¢ = 0°93. 

The observed forms are ¢c, oP (0001); s, 3R (3031); g, —8R 
(8081); m, oo P (1010); ¢, $R (2023) ; wv, 4R (4041). Vicere 1 
represents a crystal of borneol. These forms have been deter- 
mined by the following measurements : 

Measured. Calculated. 
Cas, 72° 46’ (imite 71° 25’ and 74° 6’) 72° 46’ 
CA 82 42 limits 81 13 and 83 47) 83 22 


Cam, 90 6 90 O 
Cau, 11 (limits 76 47 and. 77 35) 76 54 


cat, 84 38 35 37 
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The crystals have very perfect cleavage parallel to the base 
and the rhombohedron g. They are very flexible and care 
must be used in handling them before measurement. Pittings 
on the basal pinacoid are trisymmetrice with the lines of sym- 
metry meeting at angles of 120°. 


2. 

c 


Examined under the polarizing microscope basal sections of 
these crystals appear isotropic and afford no interference figure. 
Sections parallel to the prism exhibit very weak double refrac- 
tion. In sections 2". in thickness the double refraction is 
faintly perceptible without the use of a quartz plate. In sec- 
tions 3". in thickness the double refraction is easily determined 
with use of the quarter undulation mica place. A consider- 
able number of sections were tested and all were found to be 
negative. In these sections the interference color only reaches 
the yellow of the first order when the corresponding axes of 
the crystal and the mica plate are parallel. These characters 
therefore agree well with those determined for this substance 
by Traube. The borneol prepared from <Adies balsamia is 
optically identical with this. 

Lsoborneol from Turpentine. As already stated, the sym- 
metry of this substance is the same as that of borneol and the 
axial ratio is also so nearly identical that the measurements af- 
forded essentially the same results. The determined axial 
ratio c = 0°93 of borneol is therefore assumed for this substance. 
The observed forms on the normal type of crystals are: c, oP 
(0001); s, 3R (3031); g, —8R (8081); m, o P (1010); and e, 
—4R (4041). <A erystal of this type is represented in figure 2. 
The above forms were determined by the following measure- 
ments: 


Measured. Average. Calculated. 


CAS, 


81 58 81 41 82 42 
CAM, 90 32 90 32 90 08 
CAe, 75 10 75 10 77 «11 


The crystals of this substance possessing rhomboidal habit 
represent quite a different crystal combination from the nor- 
mal type of crystals. The prominent forms on these crystals 
(after the base) are the rhombohedron a, $R (5053) and the 


4 
71° 52’ 
73 24 72° 38’ 72° 46’ 
81 23 
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rism m, «0 P (1010). Quite frequently the former appears 
orming two opposite sides of the rhomboid, the other two sides 
being formed by the prism alone (see figure 3). The form x 
may be the one from which Traube determined the axial ratio 


3. 


of thissubstance. Determined from the writer’s measurements 
of the position of this plane the axial ratio would be (consider- 
ing it the fundamental rhombohedron) ¢ = 1°589, Traube’s 
value being c=1°41. The observed forms comprising this 
combination are: ¢, oP (0001); 2, §R (5053); m, o P (1010) ; 
t, #R (2023); 2, 5R (5051); and e, —4R (4041). The forms y, 
+R and 7, R (or +2R) were also observed on one crystal but 
their sign was not determined. The above forms were identi- 
fied by means of the following measurements: 


Measured, Average. Calculated. 
CAM, 89° 58’ 
89 59 89° 59’ 90° 0’ 


CAE, 


CAZ, 

Cat, 36 54 36 54 35 37 

CAT, 49 31 49 31 R, 47 38 
42R,49 32 


As regards color, enclosures, and cleavage, isoborneol seems 
to differ but little from borneol. The great difference between 
the two substances is seen when they are examined in prismatic 
sections in parallel polarized light. A section of borneol in 
which double refraction is not perceptible, would if prepared 
from isoborneol yield yellow of the first order. Sections of 
isoborneol 2™". in thickness yield, when the interference of the 
crystal is added to that of the quarter undulation mica plate, 
violet of the second order, whereas similar sections of borneol 
yield under the same conditions yellow of the first order. The 
optical character has been tested on a considerable number of 
crystals and found to be always negative. The substance ex- 
amined by Traube is reported to be positive. 

In conclusion I would express my thanks to Professor 
Edward Kremers and Mr. Carl G. Hunkel of the Department 
of Pharmacy, University of Wisconsin, for supplying me with 
the material studied. 

Mineralogical Petrographical Laboratory, University of Wisconsin. 
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Art. XXXVIII.—Synopsis of the Mode of Growth and 
Development of the Graptolitic Genus Diplograptus ;* by 
R. RUEDEMANN. 


THE main results of the observations made upon a large 
collection of specimens of the genus Diplograptus found near 
Dolgeville, N. Y., are the following : 

(1) Diplograptus pristis Hall (= D. foliaceus Murch. sp.) 
and Diplograptus pristiniformis Hall (= D. dentatus Brgt. 
<P.) two typical graptolites of the Utica shale, which were 
hitherto known to grow only in single stipes, have been found 

rowing in compound colonial stocks which appear in the 

ossil state as stellate groups. The compound fronds of D. 
pristis Hall reach a diameter of four inches and are com- 
posed in some specimens of as many as forty stipes, those of 
D. pristiniformis Hall are only an inch in diameter and have 
about a dozen of stipes. 

(2) The virgule are joined to a central cornecting stem, the 
“funicle” of Hall, which is mostly extended to a vesicle of 
quadrangular shape. The funicle is inclosed in a thick chiti- 
nous capsule, which is identical with the “central dise” of the 
compound fronds of numerous Monograptide. The central 
disc, too, is drawn out at the four corners where most of the 
virgule leave, so as to appear subquadrangular in the com- 
pressed state. 

(3) The central dise is surrounded by a verticil of oval cap- 
sules, which number from four to eight and probably still 
more. The latter appear mostly as oval impressions ; in a few 
specimens a thin chitinous film is discernible; in some fossils, 
however, the oval appendage is made up of distinct sicule 
which radiate from an axial club-shaped protuberance within 
the vesicle, to which they are joined by the filiform prolonga- 
tion of their pointed ends. The mature sicule are found near 
the base, the younger ones toward the top of the vesicle. The 
section of the test of the vesicle appears sometimes as a chitin- 
ous ring. 

The enclosed sicule give evidence that the vesicles were 
organs of reproduction which are to be compared with the 
“gonangia” of recent hydrozoa. In some specimens the com- 
pound frond is surrounded by a dense crowd of siculze, most 
of which are pointing with the broad ends outwards, so as to 
make it obvious that they took their origin in the center of the 
frond. In this case the gonangia were apparently opened 
shortly before the covering of the fossil. 


* Abstract of a paper on the genus Diplograptus to be published in the Report 
of the State Geologist of New York for the year 1894. 
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(4) The pe cen of the fossils present a large subquadratie 
impression which overlaps the gonangia, and sometimes even 
the proximal ends of the stipes. Some specimens of J. pris- 
tiniformis Hall, found in a limestone-layer which is interpo- 
lated in the shale, reveal the fact that this impression belongs 
to an organ which was made up of a large spherical segment 
on the upper side and a smaller one on the under side of a 
quadrangular plate. The latter has a system of furrows paral- 
lel to the margin. The author compares the whole organ with 
the air-bladder or pneumatocyst of the Discoidew, a family of 
the Siphonophore, on account of its size, its being the top- 
most organ, and on account of the apparent absence of any 
structure—besides the furrowing in the plate which reminds 
much of the system of canals in the float of the Discoidee. 

We may infer from the preceding observations that the 
colonial stock was carried by a large air-bladder, to the under- 
side of which was attached the funicle. The latter was 
enclosed in the central dise and this was surrounded by a ver- 
ticil of vesicles, the gonangia, which produced the sicule. 
Below the verticil of gonangia and suspended from the funicle 
was the tuft of stipes. 

(5) A close observation of the siculz, which are found so 
numerously on the slabs, detected the fact that the sicule, at 
the time of developing the first two hydrothecse, possessed a 
quadrangular plate, joined by a small node in the center to the 
end of the filiform proximal process. On young stipes with 
seven hydrothecz on one side and six on the other, can be 
already discerned four oval, distinctly furrowed impressions 
around the central node. 

The first appearing quadrangular plate—or guey | vesicle 
—develops into the pneumatocyst, the central node into the 
funicle and central disc; and in the small oval impressions we 
most probably see the budding gonangia. The sicula, there- 
fore, which grows out to the primary stipe develops first the 
floating organ and then the central organs. 

It deserves to be noted that the new hydrothece of the 
primary stipe sprout in the direction towards the central organs 
while the sicula remains in all stages of development at the 
opposite end of the central organs, i. e., at the distal end. 

Whether the primary stipe produces first new siculee, some 
of which remain in connection with the center, forming new 
stipes and by these the compound frond, or whether other 
detached sicule gain connection with the new center of the 
first stipe, could not be decided. The fact, however, is that 
fronds with one full-grown stipe, the primary one, and several , 
young ones are a rather common occurrence, further that 
fronds have been found to the center of which sicule without 
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any - ens and stipes in all stages of development were 
oined. 

, (6) A most astonishing feature of the compound fronds is 
the position of the siculz at the remote end of the stipes, so 
that the so-called “ proximal ” sicula-bearing end of the single 
stipes appears in the compound colonial stock as the distal one. 
This is accounted for by the observation that the first hydro- 
thecze of each stipe sprout at the distal, broad end of the 
sicula and that all following hydrothecee make their appearance 
more proximally. The stipe, therefore, is growing backward, 
towards the center, or like a leaf at the base, and the sicula is 
carried to the distal end. 

(7) By the possession of a pneumatocyst and the arrange- 
ment of the reproductive organs at the bases of the stipes, the 
colonial stocks of Diplograptus had a general similarity to 
those of certain Siphonophore, while the chitinous structure 
of the hydrothecz and gonangia can be only referred to the 
Sertularians. It thus becomes evident that the genus Diplo- 
graptus, like so many palzeozoic fossils, has the combined prop- 
erties of different groups, thus giving valuable hints in regard 
to the common ancestors of these groups. 


EXPLANATION OF FIGURES, 


Fig. 1.—Diplograptus pristis Hall. Natural size. 
Fig. 2.—Diplograptus pristiniformis Hall. Natural size. 
Fig. 3.—Diplograptus pristiniformis Hall. Enlarged six times, Specimen from 

the limestone. a. Pneumatocyst. 6. Gonangium. 
Fig. 4.—Diplograptus pristis Hall. Enlarged four times. 

a. Gonangium filled with sicule. 

b. Sicula developing into a stipe. 

c. Young stipe with distinct sicula at the distal end. 
Fig. 5.—Detached sicula of D. pristis Hall with pneumatocyst. 


a 
a 
SK q 
SSF SKIN 
| | 
SiG \, & 
q = ix 


456 Darton and Kemp—Newly Discovered Dike at 


Art. XXXIX.—A Newly Discovered Dike at De Witt, near 
Syracuse, New York. Geologie notes by N. H. Darton, 
. 8. Geological Survey. Petrographic description by 

J. F. Kemp, Columbia College. 


In November, 1894, I received intelligence of an occurrence 
of intrusive rock penetrating the Salina formation near Syra- 
cuse, and soon after had an opportunity to visit the locality. 
The materials obtained were submitted to Prof. J. F. Kemp 
for microscopic study, and an analysis of the rock was made in 
the laboratory of the U. S. Geological Survey. 

The locality is at the new reservoir on the top of an isolated 
hill, a half mile south of Dewitt Center (De Sono station on 
the West Shore railroad), 3 miles east of Syracuse. Mr. Phil- 
lip F. Schneider, a professor in the High School at Syracuse, 
was the discoverer of the dike, and to him also we are indebted 
for information regarding its relations. The dike was exposed 
by the excavations for the reservoir and does not appear to 
reach the natural surface. It was buried under a mantle of 

lacial drift, and in part, at least, was covered by shales and 
imestones of the Salina formation. Unfortunately the reser- 
voir was practically completed and filled with water before Mr. 
Schneider learned of the dike, so that he was unable to observe 
the relations. According to the statements of the contractor, 
the rock occurred in masses imbedded in a greenish-yellow 
earth which underlaid the entire area of the excavation, which 
was about 200 by 250 feet. The masses varied greatly in size. 
Some were 20 by 50 feet and afforded an adequate supply of 
building stone for the walls of the reservoir. A considerable 
amount of the excavated materials now remains on the banks 
and it was from that source that I secured specimens. The 
greenish-yellow earth in which the rock masses occurred is 
undoubtedly a product of the decomposition of the intrusive 
rock. The original surfaces of all the rocks are more or less 
deeply decomposed to a serpentinous matter, and some of the 
smaller rocks are filled with calcite veins and other secondary 
products. Whether the mass was really a dike or mainly an 
intruded sheet was not determined. No traces of the rock 
have been found on the surface or in wells in the vicinity. 

The dike at Dewitt is in the upper portion of the Salina for- 
mation which consists of shales and limestones. A short dis- 
tance south, rise the slopes of the Helderberg escarpment, and 
to the north are wide plains of the lower Salina beds. The dip 
is a gentle monocline to the southward. The rocks adjoining 
the intrusive were thrown out in considerable amount in the 
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excavation of the reservoir. They present signs of slight meta- 
morphism, consisting of increase in hardness and darkening in 
color. Mr. Schneider has called my attention to an exposure 
600 yards north of the reservoir, in which there is considerable 
flexing in the shales, but this was the only signs of disturbance 
noted and may not be due to the intrusion. 

The intrusive rock contains many inclusions of various rocks 
which will be referred to by Prof. Kemp. They were of 
course brought up from below by the dike. 

The relations of the Dewitt dike to the Syracuse occurrence 
are not known, but as the rocks and relations are so similar it 
is probable that they are connected underground. It is very 
desirable that a careful search should be made in the region for 
other dikes at the surface. 


Petrography of the Dewitt Dike. 
J. F. Kemp. 


The interest of geologists was greatly excited when Dr. G. 
H. Williams announced, in 1887, the undoubted igneous nature 
of the serpentine, which, in 1839 had been recorded by Van- 
uxem as occurring in the Salina salt group at Syracuse, N. Y. 
The region of undisturbed sedimentary strata of central New 
York was generally regarded, with much reason, as one of the 
least likely of all localities to contain intrusive rocks; and 
although scattered mention of dikes had been made for at least 
two other localities, the microscopic determinations of Dr. 
Williams were the first really conclusive evidence of their 
igneous character. In but two particulars did this paper leave 
anything to be further desired ; first, the specimens, as stated 
in the paper, were of weathered material, such that the larger 
minerals, with the exception of a few small cores of enstatite 
had to be determined from the alteration products and the 
ground-mass was represented by a mass of carbonates and ser- 
pentine ; and, second, Dr. Williams was unable to obtain, either 
from his own collections or those at Hamilton College, the 
“granitic” and “syenitic” (or micaceous and hornblendic) 
“accretions,” mentioned by Vanuxem. 

Somewhat later in further excavations, additional material 
was obtained, on which a brief note was presented to the Geo- 
logical Society of America, at New York, December, 1889.* 
The geological relations proving the intrusive character, are 
set forth, and the general statement is made that the minerals 
of the rock are not all altered to serpentine, but beyond this, 
no further determinations are recorded than were given in the 


* Bulletin, vol. i, p. 533. 


458 Darton and Kemp—Newly Discovered Dike at 


earlier paper. Dr. Williams also found abundant inclusions— 
doubtless Vanuxem’s “ accretions ”—even of the acidic erystal- 
lines on which the sedimentary series must rest. It is evident, 
however, from comparative remarks made upon the peridotite 
described by R. N. Brackett,* from Pike Co., Ark., that 
abundant and unaltered little augites in the ground-mass were 
also noted. 

It would appear that in some respects the material collected 
by Mr. Darton is in an even fresher and less altered state than 
any yet examined, and as it occurs some three miles from the 
former locality, a few additional notes are not out of place. 
The writer is fortunate in having had for comparison some of 
the original specimens collected by Prof. Oren Root, the dis- 
coverer of the outcrop, and also a representative set of pieces 
from Dr. Williams’s collection, given him by the latter in 1889. 
Comparisons have also been made with slides of some other 
allied rocks, as indicated below. 

The Dewitt rock belongs to the porphyritic type of Williams. 
While in some specimens much altered, yet in others it contains 
olivine, as fresh and unchanged as if it had come from the most 
recent of basalts. Almost no traces of serpentinization are 
present in some of the slides. In addition to the olivine, 
whose crystals vary from 1™™ to 8™™" in diameter, the only 
other large phenocrysts are biotite and one or two crystals of 
augite. In the ground-mass are innumerable small augites, 
which seem to have made it up in largest amount, shreds of 
biotite, magnetite, apatite and perofskite. It is probable that 
there was also an original glass, now mostly devitrified by alter- 
ation. 

The olivine is often idiomorphiec, and the elongated, lozenge- 
shaped cross-sections are common. It is practically colorless. 
The figure given on page 142 of Dr. Williams’s paper, would 
answer excellently for the new occurrence. The phenocrysts 
of biotite are smaller, 1™™ being the general diameter. They 
are hexagonal, and the outer portions are thickly set with 
included grains of magnetite. The color is the usual rich 
brown of the biotite in basic rocks, and tlrere is a slight separa- 
tion of the optic axes. The augite is a rather rare phenocryst, 
but two or three cryste's having been seen in a half dozen slides. 
It is, however, well marked, has an extinction ranging from 30°- 
40°, and is perfectly fresh. 

The little rods of augite in the ground-mass are very small, 
°05™™ or less in diameter, and perhaps twice as long. They are 
faint green, have a high extinction, and are normal in their 
properties. The ground-mass is practically like that of the basic 


* This Journal, July, 1889, p. 57, second paragraph and top of p. 59. 
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dikes called monchiquite, and the resemblance is very close in 
this respect to those met by the writer on Lake Champlain.* 

The shreds of biotite are irregular and small. It is not certain 
that they are not, in large part, secondary. One vein of yel- 
lowish-brown biotite was found running across a thoroughly 
serpentinized olivine crystal, and hence must have been second- 
ary. The occurrence casts a doubt over the shreds in the more 
or less decomposed ground-mass, and gives ground for thinking 
them likewise secondary. The magnetite and apatite deserve 
no special comment, although the analysis indicates that as 
regards the former, some chromite is also present. Dr. Wil- 
liams came to the conclusion that the greater part of the black 
opaque grains met at Syracuse were chromite; but as so little 
Cr,O, is shown by the analysis of the Dewitt material, and as 
the grains are quite abundant, and the rock magnetic, it is prob- 
able that rmost of them are magnetite. They show no altera- 
tion to leucoxene. Not a few of the small grains, on being 
highly magnified in a strong light, are seen to be translucent 
and brown. They are undoubtedly perofskite, and a close par- 
allel to the occurrence at Syracuse. The translucency was not 
detected in the hasty examination made by the writer prior to 
the meeting of the Geological Society of America in Baltimore 
last December, and it was then stated verbally, that no perof- 
skite had been detected. The minuteness of the grains and their 
high refraction led to this erroneous inference from study with 
low powers. The web of apparently devitrified glass in which 
these small erystals of the ground-mass are caught, is an unsat- 
isfactory subject of study. Some clear patches are perfectly 
isotropic, while others show irregular spherulitic crosses, and 
even colors of the first order. Where the network of small 
augites is thick, the interstitial masses are too minute to be sat- 
isfactorily studied. Careful search was made for melilite, 
because the abundant perofskite and the interesting occur- 
rence of this mineral at Manheim, N. Y., described by C. H. 
Smyth, Jr.,¢ gave some ground for suspecting it, but none 
could be detected. 

The Dewitt rock might, with perfect propriety, be called a 
picrite, as a porphyritic form of peridotite, or a monchiquite as 
a dike rock without feldspar and containing olivine, there 
being no real need for both these names. It corresponds to 
picrite as used by Rosenbusch, except that it has abundant bio- 
tite, and therefore is related to the mica-peridotite of J. S. 
Diller,t from the very similar Flanary dike of Crittenden Co., 
Ky., but biotite, as shown by a comparison of slides, is less 

* Kemp and Marsters, Bulletin 107, U. S. Geological Survey, p. 33. 


+ This Journal, Aug., 1893, p. 104. 
t Ibid, Oct., 1892, p. 289. 
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abundant at Dewitt, while augite, even in the ground-mass, is 
absent in the Kentucky occurrence. It is practically the same 
as the peridotite of Pike Co., Ark., referred to above, and both 
Williams in the original papers on the Syracuse occurrence, 
and Brackett in the one earlier cited, on the Arkansas expos- 
ure, were abundantly justified in placing these rocks with 
Lewis’ kimberlite* from South Africa. The writer has com- 
pared the Dewitt rock with slides of all the American related 
dikes, and with others of the dike in the De Beers mine of 
South Africa. It is practically the same rock as the last, 
except that in the specimens at hand, the latter appears to 
have had a glassy ground-mass now devitrified, which lacks 
augite. The writer is in thorough sympathy with the growing 
opinion, that rocks should be classified on texture, and, broadly 
speaking, into granitoid, porphyritic and glassy groups: that 
dikes should be referred to their nearest granitoid or porphy- 
ritie relatives, and called by their names. Taking plutonic 
rocks as practically the granitoid, and volcanic as the porphy- 
ritic, the Dewitt rock is a basaltic dike of the same composi- 
tion and texture as limburgite, and should be called limburgite, 
even if it is not a surface flow. It would probably simplify 
matters in a commendable degree if all the other names of 
feldspar-free, olivine-bearing dikes with a glassy ground-mass, 
be allowed to drop out of use, and if in this and other similar 
cases, large resemblances, rather than small differences, were 
brought out in our nomenclature. 

At Mr. Darton’s request, the following analysis was made of 
the Dewitt rock, in the laboratory of the U. S. Geological 
Survey, by Dr. H. Stokes. With it are placed analyses of the 
Syracuse serpentine, made by T. S. Huntt in 1858, and of the 
mica-peridotite from Crittenden Co., Ky., made by W. F. 
Hillebrand for J. 8. Diller.{ Although an analysis of the badly- 
weathered Ithaca dike was made for the writer, and published, 
it is here omitted, because it is clearly untrustworthy, the high 
Al,O, and low MgO, being unlikely. 

Mr. Darton collected a coarsely crystalline rock, which 
occurred with the fragments of peridotite. In thin sections it 
is seen to contain brown, basaltic, quite idiomorphic hornblende, 
plagioclase, one large untwinned feldspar with parallel extine- 
tion, apparently orthoclase, and many quite large bits of mag- 
netite. This is probably one of the syenitic accretions of Van- 
uxem, and an inclusion of wall rock in the peridotite, brought 
up from great depth. It may be, it should also be stated, a 
drift-boulder, as it was found with the loose, blasted peridotite, 
* Geol. Mag., 1887, 22. 


+ This Journal, Sept., 1858, 237, 
t Ibid., Oct., 1892, 288. . 
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but the indications were that it came from the excavation. In 
studying a series of slides, however, from the material received 
five years ago from Dr. Williams, one slide contained a crystal 
of brown hornblende like the above, and another had in the 
midst of the porphyritic peridotite, a chance inclusion about 10™™ 
across which consisted of microperthitie orthoclase, in largest 
part, with some plagioclase, brown hornblende and titaniferous 
magnetite. It is undoubtedly a fragment of the underlying 
Archean crystallines, picked up by the intrusive peridotite, for 
its edges are sharp and all the associations are of this character. 
Mr. Darton also gathered specimens with undoubted inclusions 
of sedimentary rock. One of these is an argillaceous sandstone 
formed of quartz grains and interstitial clay ; and the others 
are earthy limestones showing, under the microscope, sections 
of small brachiopod shells. No appreciable evidence of contact 
metamorphism could be detected. 


Dewitt. Syracuse. Kentucky. 
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below the old erystallines. F. E. Englehardt* gives as the 
result of the State well at Syracuse, 1969 feet from the surface 
Salina to and 154 feet into gray Medina sandstone. Forty miles 
due west, at Clyde,+ a well, begun in the Salina, went 1792 feet 
and stopped, being then 92 feet into the Hudson River shales. 
A few miles north of Clyde, a well at Walcott+ penetrated 
from the Niagara on the surface 2700 feet, and stopped 750 
feet into, but not through the Trenton. While at Rochester,t 
beginning in the Niagara, a well was put down 3078 feet, end- 
ing in white ferruginous quartz, supposed to be Archean. 
Ashburner’s generalized section along the meridian of Clyde, 
gives 4800 feet from the Helderberg to the Archean, and the 
dike must have come up through some such section as this, 
until it stopped in the Salina strata. 


Nore:—The following igneous intrusions have now been determined microscop- 
ically in central New York. At Syracuse, peridotite, G. H. Williams, this Jour- 
nal, Aug., 1887, p. 37, Bull. Geol. Soc. Amer., I, 533; at Ithaca, 75 miles south 
of Syracuse, presumably peridotite, like preceding, J. F. Kemp, Idem., Nov., 
1891, p. 410. The analysis given in this paper, as regards Al,O; and MgO is 
undoubtedly untrustworthy. At Manheim, 75 miles east of Syracuse, alnoite, 
C. H. Smyth, Jr., Idem. Apr., 1892, 322, Aug., 1893, 104. At Dewitt, 3 miles 
east of Syracuse, as above. In addition, boulders of a most interesting rock have 
been found at Aurora, N. Y., about 25 miles north of Ithaca, which consisted of 
great crystals of pyroxene and hornblende in a glassy ground-mass, and with no 
certain olivine. (J. F. Kemp, Trans, N. Y. Acad. Sci., XI, 126, 1892.) Boulders 
of the same rock with attached, fossiliferous Trenton limestone, have been found 
by J. M. Clarke, on Canandaigua lake, 30 miles west of Aurora, and have been 
described by B. K. Emerson. (12th Ann. Rep., N. Y. State Geologist, 1892, pub- 
lished 1893.) We may expect other dikes of these curious basic rocks to be dis- 
covered in the New York Paleozoic series, as time goes by. 


*N. Y. Assembly Doc., 1885, No. 32, p. 15. Quoted by Ashburner in Trans. 
Amer. Inst. Min. Eng., XVI, 944. : 

+ C. S. Prosser, Amer. Geol., Oct., 1890, 203-204. The same figures are given 
by Ashburner, loe. cit. 

¢ H. L. Fairchild, Proc., Rochester Acad. Sci. I, 184, 1891. 
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Art. XL.—WNote on the amount of Elevation which has taken 
place along the Rocky Mountain Range in British America 
since the close of the Cretaceous period; by Dr. G. M. 
Dawson. (Reply of March 18 to a letter from J. D. Dana.) 


BETWEEN latitudes 49° and 52° (or thereabouts) numerous 
infolds of Cretaceous rocks oceur in the Rocky Mountains 
proper, or Eastern range of the Cordillera. (Laramide Range.) 
These consist chiefly of earlier Cretaceous (Kootanie) but in 
places strata as high up as Lower Laramie (St. Mary River 
beds) still remain. The actual elevation of these rocks is now 
in many places from 6000 to 8000 feet above sea-level. In the 
adjacent belt of foothills, to the east, the same Cretaceous 
rocks are found, but here still including strata as high as Upper 
Laramie. The actual elevation is here often between 5000 and 
6000 feet above sea-level. 

In the mountains, the Cretaceous rocks have been involved in 
all the flexure, faulting and overthrust suffered by the Palso- 
zoic; and both in the mountains and foothills these rocks are 
found at all angles up to vertical and even overturned. 

It is thus difficult to know to what elevations these rocks 
may have been thrust up in some places, but a minimum esti- 
mate may be arrived at by tracing the continuations of the 
beds over the less disturbed anticlinals or by adding their volume 
to the elevation of flat-lying ranges of the older rocks. About 
latitude 50° it may thus be shown that the base of the Cretace- 
ous must in several places have considerably exceeded 10,000 
in altitude, while in Mr. McConnell’s section along Bow Pass 
(51° 15’) to the north of Devil’s Lake, the same horizon must 
have been about 15,500 feet above sea-level, the beds at this 
place being nearly flat. 

To ascertain the uplift of the beds which were at sea-level at 
the close of the Cretaceous, the volume of the Cretaceous strata 
must of course be added to such figures as the above. This was, 
in the eastern part of the mountains, at least 17,000 feet and 
may well have been 20,000 feet (See G. S. C. Report, 1885, p. 
166 B), giving as a minimum estimate of greatest uplift for the 
region say 32,000 to 35,000 feet. 

Farther north, Cretaceous infolds in the Rocky Mountains 
become less common, so far as known, but the foothills retain 
the same general character to Peace River and beyond. Proba- 
bly the uplift was somewhat less in these latitudes, as the 
Rocky Mountain range proper is less important and narrower. 

Still farther north, opposite the Mackenzie delta, Mr. 

McConnell describes the range as composed in its highest part 
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of Cretaceous rocks, but there only about 4000 feet above the 
sea. Several thousand feet have doubtless been removed by 
denudation, but we have no exact knowledge of the thickness 
of the Cretaceous in that region. 

There are also some evidences of slight or moderate uplift 
in the Rocky Mountains proper of Alberta previous to or dur- 
ing the Laramie, such as the supply of material from the red 
rocks of the Triassic to the middle zone of the Laramie, opposite 
that part of the range in which these rocks occur, (see G. 8. C. 
Report, 1882-84, p. 113 C.) as well as in the materials of the 
older Cretaceous conglomerates, although these last may in part 
have been derived from elevations west of the Laramide Range. 

It is probably impossible to ascertain exactly how long the 
main uplifting process continued or to what extent its effect was 
counteracted by concurrent denudation, but some facts may be 
cited in this connection.—No deposits referable to the Eocene, 
as distinct from the Laramie, have been found in the foothills 
or over the Great Plains of Western Canada. It is probable 
that none such exist, and it may therefore be assumed that free 
eastward drainage, without arrest, obtained during this period. 
In the Early Miocene (White River) we find evidence that 
strong rivers were carrying coarse gravels from the mountains 
out over the plains to a depression some 200 miles east of the 
present base of the mountains, forming there a deposit of 
which outliers, like that of the Cypress Hills, still remain. 
These deposits, in their relation to the Laramide Range, 
resemble the Upper Siwalik Conglomerates of India, and it is 
probable that at this time a range comparable to the Himalayas 
in height, bordered the Great Plains of Alberta on the west. 

During the Eocene and Miocene, orographic uplift may 
have been continuous, but sometime long before the close of 
the Pliocene it came to an end. Evidence of this is found in 
the following cireumstances.—The Oldman, Highwood, Bow 
and other rivers flowing from the mountains, occupy notably 
wider valleys where they cross the eastern foothill belt. In 
these valleys Cretaceous and Laramie rocks, arranged often in 
compressed and complicated folds, are cut sharply off on planes 
nearly corresponding with the slopes of the present streams 
and upon the basset edges of these rocks bowlder-clay and other 
glacial deposits are spread. Since the Glacial period, the 
streams have cut out narrow new trenches in the floors of these 
valleys. The main valleys are therefore not only pre-glacial, 
but also involve a long antecedent period of erosion, during 
which the conditions changed little if at all. Had orogenic 
movements continued in the Pliocene, the flexed Cretaceous 
beds of the foothills (intimately connected with the general 
folding of the mountains) must have participated in them, and 
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no such uniform cutting out of wide valleys would have been 
possible. It was no doubt at this time also that much of the 
denudation of the Great Plains to the eastward occurred. In 
the vicinity of the western end of the Cypress Hills the general 
surface of the plain is now about 2200 feet lower than the 
Miocene capping of these hills. 


Art. XLI.—On Three New Analyses of Sodalite, from three 
new localities ; by L. McI. LUQUER and G. J. VOLCKENING. 


Sodalite from Hastings Co., Prov. Ontario, Canada. 


THE massive sodalite from this locality was collected by 
Mr. T. D. Ledyard of Toronto. It was found in the northern 
part of Hastings County, Prov. Ontario, about 180 miles N.E. 
of Toronto. According to Mr. Ledyard’s statement the soda- 
lite does not appear to be very plentiful, takes a beautiful 
polish and occurs in the Laurentian formation. He also states 
that he has secured the mining rights of all the land on which 
the mineral is known to occur. The specimen examined has a 
very distinct cleavage, vitreous luster, cobalt-blue color, hard- 
ness of 5 to 6, and a coloriess streak. It loses color, fuses with 
intumescence to a colorless glass, giving a strong soda flame, 
and is soluble in hydrochloric acid with separation of gelatinous 
silica. A thin section in parallel polarized light appeared of a 
pale blue color, and showed by a few cloudy patches traces of 
decomposition. Between crossed nicols it was perfectly iso- 
tropic. 

The other known occurrences of sodalite in this country are: 
Litchfield, Me. (blue); Salem, Mass. (violet-blue); Beemer- 
ville, N. J. (colorless grains in elgolite syenite)*; Crazy 
Mountains, Mont.; Brome, Montreal and Beleeil, Canadat ; 
and Ice River, a branch of the Beaver Foot River, near Kick- 
ing Horse Pass in the Rocky Mountains, B. O. 

Prof. Harrington of McGill University, Montreal, is at 
present preparing a report on Ontario sodalite and other 
Canadian minerals. 


Sodalite from the Ural Mountains, Asia. 


The specimen examined from this locality was obtained 
from a mineral dealer in Ekatherinburg. It is massive, almost 


* J. F. Kemp, Trans N. Y. Acad. Sci., vol. xi. p. 60. 
+B. J. Harrington, Trans. Roy. Soc. Canada, Sect. III, p. 81, 1886. 
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free from impurities; and its color, physical characters and 

blowpipe reactions are the same as in the Canadian sodalite. 

A thin section showed the presence of very perfect cleavage, 

| and the commencement of decomposition, especially along the 
cleavage cracks. Microlitic inclusions of hornblende and a 
few grains of what appeared to be elzeolite were also noticed. 
Between crossed nicols it was perfectly isotropic. Two sides 

of the specimen were polished. 


Sodalite from the Congo State, Africa. 


The specimen examined was collected by Brazza, the ex- 
plorer, and, so far as is known, is the only noted occurrence of 
this mineral in Africa. The cleavage is not very apparent 
macroscopically, but its color, physical characters and blowpipe 
reactions are the same as in the Canadian sodalite. A decom- 
posed iron mineral (chiefly limonite) and a decomposed feld- 
spar or clay are associated with the sodalite. A thin section 
showed rather a more advanced state of decomposition than in 
the Ural specimen, and the presence of only imperfect cleavage. 
Little patches of oxide of iron were noticed, and between 
crossed nicols the section was completely isotropic. One side 
of the specimen was beautifully polished. 

The specimens from the Ural Mountains and the Congo 
were loaned for examination by Tiffany & Co., through the 
courtesy of Mr. G. F. Kunz; but unfortunately no details 
could be obtained as to exact occurrence, associated minerals, 
ete. 


CHEMICAL ANALYSES. 
Ontario, Sp. Gr. 2°303. Urals, Sp. Gr. 2°328. Congo, Sp. Gr. 2°363. 


37°34 SiO,.-.-- 37°28 SiO, .... 37°85 
Na,O 25°01 Na,O_... 24°74 Na,O_.. 25°43 
Al,O, ..--- 31°25 Al,O,.... 31°60 Al,O,... 30°87 
46 jCaO.... ‘51 
101°51 101°66 101°34 
Deduct oxygen equiva- 

lent for Cl, 1°53 1°50 1°46 


E. Bamberger and K. Feussner note the occurrence of 
sodalite in Tiahuanaco, Bolivia. Zeit. f. Kryst., 1881, v, 580. 


Mineralogical Laboratory, Columbia College, March 27th, 1894. 
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SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND PuysiIcs. 


1. On Solution and Pseudo-solution.—Some years ago LINDER 
and Picton concluded from their examination of various grades 
of arsenous sulphide solution, that there is no defined boundary 
line between suspension on the one hand and perfect solution on 
the other; the difference being one of degree of aggregation 
only. They have now added another grade of this solution, 
having found that on pouring a two per cent arsenous oxide solu- 
tion into hydrogen sulphide water, the mixture is not only dif- 
fusible but can be filtered through a porous pot. Of the As,S, 
solutions already prepared therefore, grade (@) is made up of 
aggregates visible under the microscope, (f) is invisible but not 
diffusible, (v) is diffusible but not filterable and (6) is both dif- 
fusible and filterable, although it scatters and polarizes a beam 
of light. Experiments with the higher grade solutions chiefly (y) 
show that as regards their power of coagulating these solutions, 
metallic salts can be divided into well defined groups depending 
upon the valency of the metal; trivalent metals having the high- 
est coagulative power, bivalent metals only one tenth of this 
power and univalent metals, including hydrogen and ammonium, 
less than one five-hundredth. Moreover these differences are 
shown by the same metal when its valence varies. And the 
authors have observed that silver and thallium (in its thallous 
salts) fall in the same group as copper and the bivalent metals, 
while mercury and lead belong in the trivalent group with alu- 
minum and iron. From a table giving the relative quantities 
needed for coagulation it appears that one molecule of aluminum 
chloride AICI, possesses the same coagulative power as 16°4 
molecules of cadmium chloride or 750 molecules of sulphuric 
acid. As to the nature of coagulation it was observed that when 
effected by barium chloride the arsenous sulphide contained 
barium not removable by water, though exchangeable for anotlier 
metal when digested with a cold solution of it, such as calcium 
nitrate. Since coagulation is due to the positive constituent of a 
salt, the authors were led to inquire whether the coagulative 
power of salts of the same metal is proportional to the number of 
free positive ions in the solution. And a comparison of the molec- 
ular conductivities of the chlorides, bromides, iodides, nitrates 
and sulphates of potassium, hydrogen, sodium and ammonium, 
which are due to the free ions present, with the coagulative power, 
appears to indicate that this power is entirely controlled by the 
number of free positive ions present.—J. Chem. Soc., |xvii, 63, 
February 1895. G. F. B. 

2. On the Fluidity of Metals below their Melting Points.—It 
has been pointed out by Serine that many metals exhibit prop- 
erties characteristic of the liquid state, even when at temperatures 
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much below their melting points. In his experiments, the metals 
were in the form of cylinders with perfectly plane ends, placed 
end to end in an iron holder, and forced together by means of a 
screw, while heated in an air bath or in a bath of an indifferent 
gas. The metals used were aluminum, bismuth, cadmium, cop- 
per, tin, gold, lead, zinc, antimony and platinum. In the earlier 
experiments both cylinders were of the same metal, and the tem- 
perature was kept at from 200° to 400° for from four to eight 
hours. It was then found that, with the exception of the plati- 
num and antimony, the cylinders had alloyed so perfectly that 
when one end was fixed in a lathe the entire cylinder could be 
turned, and when broken in a vise the fracture was not through 
the line of separation. When different metals were employed, as 
copper or lead with certain others, an alloy of a considerable 
thickness was produced, 18™™ in the case of zinc and copper and 
15™" in that of cadmium and copper. When lead and tin were 
used a cavity was made at one end of the cylinder and filled with 
mica, in order that contact should take place only at the edge. 
The alloy formed had a thickness of 15"™, nine millimeters being 
in the tin and six in the lead. With cylinders of copper and 
zinc having a central cavity at the ends in contact, the surface of 
the copper next to the cavity was colored yellow, resembling the 
alloy formed when copper is exposed to zinc vapor. The author 
explains these results upon the assumption that the molecules of 
solids, like those of fluids, have not all the same velocity.—Zevt. 
physikal. Chem., xv, 65, September 1894. G. F. B. 

3. On the Light emitted during Crystallization.—The emission 
of light during the crystallization of certain salts has been exam- 
ined by Banprowsk1, who considers it to be in all probability 
electrical and to be due to the union of electrified ions. If this 
is the case it should be most decided in the sudden crystallization 
of strongly dissociated compounds. He suggests the following 
experiments in proof of this, which are suitable also for the lec- 
ture table. <A glass cylinder is half filled with a warm saturated 
solution of sodium chloride and into it is poured an equal volume 
of hydrochloric acid of specific gravity 1°12, the whole being 
mixed by means of a glassrod. <A bluish green light fills the 
entire cylinder. The experiment may be modified by pouring in 
the two liquids separately and carefully and then strongly shak- 
ing the cylinder. flash of light occurs. In place of the acid, 
alcohol may be used and the results may be obtained with potas- 
sium bromide or chloride in place of the sodium salts. When 
potassium chloride was used with alcoho! the effect was very 
marked, the light being stronger and greener than that given by 
sodium chloride.—Zeit. physikal. Chem., xv, 323, November, 1894. 

G. F. B. 

4, On the Two-fold Spectra of Oxygen.—In a paper to the 
Royal Society, Baty has sought to account for the two-fold 
spectra of oxygen. These spectra are of a different nature ; they 
behave differently and there are reasons why in all probability 
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they are spectra of different gases. These spectra may be pro- 
duced by different vibrations of the oxygen molecule, or they 
may be the spectra of two different modifications of oxygen, or 
the spectra of two distinct gases resulting from a dissociation of 
oxygen. In order to test the last hypothesis, oxygen was sparked 
in an apparatus with hollow platinum electrodes, connected with 
a Sprengel pump. The distance between the electrodes was 35™™ 
and the highest pressure consistent with the production of the 
two spectra was Initially employed, being 380", The fractions 
of the gas obtained from the anode and kathode were weighed 
and compared with the oxygen before sparking. With long 
sparks a lighter fraction was obtained at the kathode and with 
short sparks a heavier fraction. With long sparks the density of 
the kathode oxygen was 15°78, 15°79, 15°80, 15°79; with short 
sparks 16°00, 16°01, 16°02, 16°04, 16°06, 16°05. The density of the 
unsparked oxygen was 15°88, 15°87, 15°89, 15°88, 15°88. The 
fractions from the anode showed a difference in the same direc- 
tion, though not as definite. Further results are promised.— 
Nature, li, 550, April, 1895. G. F. B. 

5. Krdfte der Chemischen Dynamik ; 3 Vortriige von Dr. Lup- 
wiG STETTENHEIMER. 8vo, pp. 88. Frankfurt-a-M. 1895. (H. 
Bechhold.)—These lectures appear to be aimed against the molec- 
ular constitution of matter, every substance being regarded as 
homogeneous and its atoms interacting mechanically with all 
other atoms. The reasoning seems to be loose and the conclusions 
altogether hypothetical. G. F. B. 

6. Physical Constants of Hydrogen.—Professor Ramsay has 
received a letter from Professor Otszewsk1 in which he says: 
“T have at last succeeded in determining the critical tempera- 
ture and the boiling point of hydrogen. I have found for the 
former —238° and for the latter —243°. Ihave used the dynam- 
ical method which I described in the Phil. Mag. <A thermal 
couple proved of no use and I was obliged to avail myself of a 
platinum wire thermometer, measuring the temperatures by the 
alteration in resistance of the wire. I have obtained satisfactory 
results and intend to publish an account of them in English.— 
Nature, March 21, 1895. J. T. 

7. Color Photography.—At a meeting of the Physical Society 
in Berlin, Feb, 8, Dr. Neunaus exhibited a series of color photo- 
graph’s taken by Lippmann’s method with prolonged exposure, 
Spectra show, if the exposure is sufficiently long, a greenish band 
in the infra red as well as in the ultra violet, in addition to ordi- 
nary colors. The colored band was very markedly displaced by 
both over and under exposure. The photographs of objects with 
mixed colors, such as fruits, flowers, butterflies, etc., were good : 
but their production was extremely difficult and only one plate 
in twenty-five was, on an average, successful. It was found easier 
to photograph naturally mixed than artificially mixed colors. 
Some substance such as eosin or cyanin must be added to the 
films to make them more sensitive to red rays and less sensitive 
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to blue. The theory of the method is still unsettled.—ature, 
March 21, 1895. J. 

8. Silveriny Glass.—To a physicist any method of silvering 
glass which will replace the method with Rochelle salts or the 
Martin process is of especial interest. M. M. Aueusrex and Lovts 
LuMiERE describe the following method: To 100 cubic centi- 
meters of a 10 per cent solution of silver nitrate ammonia is 
added drop by drop until the precipitate formed is redissolved, 
Too much ammonia must not be added at first, for this might pre- 
vent the formation of the precipitate. The volume of the solu- 
tion is increased to a liter by the addition of distilled water. 
This is solution A. Solution B is made by diluting commercial 
Formaldehyde of 40 per cent with distilled water so as to form 
a 1 per cent solution. Solution B can be kept for some time. 
Two volumes of A are rapidly mixed with one volume of B and 
the mixture is rapidly poured over the. glass to be cooled. In 
five or six minutes, at a temperature of 15° to 19°, all the silver 
in the solution is deposited in a brilliant layer which can then be 
washed with water.—Journal de Physique, January, 1895. 

J. T. 

9. A Form of Sensitive Galvanometer.—In a note to the 
French Academy, presented by Prof. Mascart, M. Pierre Weiss 
describes a new method of making the suspended magnetic 
system of a galvanometer. The system is formed of long 
vertical needles, placed parallel to the axis of rotation in such a 
manner that they constitute with their opposed poles almost a 
closed magnetic circuit. Each one of the two systems of poles 
is placed at the center of suitably constructed bobbins. The 
almost complete absence of demagnetizing force, allows the 
maximum magnetization of the steel: and one can by changing 
the distance of the needle change at will the ratio of the mag- 
netic moment to the moment of inertia. If the sensibility of a 
galvanometer is defined as the number of divisions which it indi- 
cates for one micro-ampere divided by the square root of the 
resistance, the scale being at a distance from the mirror equal to 
2000 divisions and the duration of the oscillation being five 
seconds, M. Weiss obtains S= 1500. This sensibility can be 
increased by greater care in the mechanical construction of the 
instrument. The author states that Mr. Wadsworth, Phil. Mag., 
No. 38, 1894, describes a galvanometer of more difficult construc- 
tion which gave S = 1300.—Comptes Rendus, No. 13, April, 
1895. J. T. 

10. On the Diselectrification of Air.—Lord Ke.vin has con- 
tinued his experiments on this subject with the assistance of 
Messrs. Macnus Maciean and ALEXANDER It was found 
that positive or negative electricity given to air by an electrified 
needle-point can be conveyed through 3 or 4 meters of small 
metal tube (1° diameter) and shown on a quadrant electrometer 
by a receiving filter. A filter of 120 wire gauges only reduced 
the electrical indication to a little less than half of what it was 
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with the 12 gauges which were first tried. In general air 
electrified negatively by bubbling through water and caused to 
pass through a metallic wire gauge strainer—gives up some, but 
not a large proportion of its electricity to the metal.— Proceedings 
Royal Society, March 21, 1895; Nature, April 11, 1895. 4. 7. 

11. Beitraege zur Kenntniss des Wesens der Saecular Variation 
des Erdmagnetismus ; by L. A. Baver. Inaugural Dissertation 
University of Berlin. Large 8vo, 56 pp. and 2 plates. 1895. 
Abstract prepared by the author.—If we suppose a magnetic 
needle so suspended that it is free to move in every possible direc- 
tion, it will, under the influence of terrestrial magnetism, assume 
at any particular time a definite direction. This direction is a 
tangent to the geomagnetic lines of force. As is well known 
these lines are constantly shifting. They are subject to diurnal, 
seasonal, annual, 114-year, ete., variations, also to non-periodic 
fluctuations. The most striking one of all the changes, however, 
is that due to the so-called secular variation whereby the direc- 
tion of the needle suffers in the lapse of time most remarkable 
changes. This variation has been known now for over two and a 
half centuries; it has been the subject for speculation by some of 
the most brilliant minds. The great riddle, however, is still 
unsolved. 

This phenomenon owing chiefly to the asymmetrical distribu- 
tion of geomagnetism is a most complex one. But the method 
of treatment heretofore employed has done its share, also, to 
deepen the mystery. Namely, it has been customary to treat 
separately the secular variation of the different magnetic elements, 
declination, inclination, or intensity, as the case may be, as, 
though these were different effects of operative forces, instead of 
component ones. The consequence has been that not a single 
law governing the secular variation as applying to all parts of 
the earth could be established. 

At the meeting of the A. A. A. S. in Aug., 1892, the writer 
presented a preliminary paper “On the Secular Motion of a Free 
Magnetic Needle.” This paper had for its object to investigate 
the total change suffered by the needle by drawing the actual 
curve described in space by the north end of a free magnetic 
needle in the course of centuries. That is, both the declination 
and the inclination changes were considered. The intensity 
changes are not taken into account as the purpose was to investi- 
gate solely the total change in direction of terrestrial magnetic 
lines of force. This paper announced some novel conclusions, 
chief of which being number one stated below. The present 
paper is a continuation and amplification of the A. A, A. S. com- 
munication. The writer enjoyed the use of the Washington and 
the Berlin libraries. 

Chapter I deals with the secular motion of a free magnetic 
needle. The observation data for twenty-four stations distributed 
over the earth have been carefully collected and discussed. The 
curves described by the north end of the free magnetic needle 
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have been constructed and plotted on Plate I. They correspond 
to a length of needle of 40° (15°8 inches). The main conclu- 
sions drawn are: 

1. In consequence of the secular variation of geomagnetism, 
the north end of a@ freely suspended magnetic needle viewed from 
the center of suspension of the needle moves on the whole earth in 
the direction of the hands of a watch. 

II. Zhe secular variation period (if there be such) is different 
Jor various portions of the earth or the secular curve is not a 
single closed curve, but consists of loops. 

No. I has been tested at more than 100 stations scattered over 
the face of the earth with the result that the writer believes it 
can be considered as a safely established result. It virtually 
embraces two laws, first, the clockwise motion, secondly, the uni- 
formity of this motion in both magnetic hemispheres. This law 
is playing an important role in the differentiation of the operat- 
ing causes. 

Chapter II is devoted to a comparison of the phenomena of 
the secular variation with those due to the actual distribution of 
terrestrial magnetism. It was noted in this chapter that the 
incomplete secular variation curve at any particular station could 
be apparently completed by a consideration of the parts of curves 
described at the stations passed in making an easterly circuit of 
the earth. This led to the following conclusions: 

Ill. Zhe north end of a free magnetic needle viewed from the 
center of suspension of the needle moves clockwise in making an 
instantaneous circuit of the earth along a parallel of latitude; or, 
as I have put it: later : 

The north end of a free magnetic needle whose center of sus- 
pension is fixed in space close to the earth’s surface will describe 
a curve* as the earth rotates under it which as viewed from the 
center of suspension of the needle moves anti-clockwise. 

IV. The secular variation and the prevailing distribution of 
geomagnetism appear to be closely related, zt. e. seem to be subject 
to similar laws. 

The five subsequent chapters contain preliminary announce- 
ments of additional investigations of the secular variation. The 
paper will be found fully abstracted, as also the curves given, in 
the Physical Review, May, ’95, and subsequent number. 

L. A. B. 

12, A Text Book of the Principles of Physics ; by ALFRED 
Dantett. Third edition (sixth thousand), 782 pp., 8vo, 1894. 
New York and London (Maemillan & Co.)—Daniell’s Text Book 
of Physics has become so widely known as a work of high scien- 
tific grade, carefully developed throughout on a uniform and con- 
sistent plan, that it hardly needs now to be commended anew. 
The present third edition, a few advance copies of which have 


* The curves resulting thus are termed the “instantaneous curves” and have 
been laid down on Plate II for the epochs 1780, 1829 and 1885 and for the paral- 
lels of latitude 40° north, equator and 40° south. 
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been distributed, has been thoroughly worked over and improved 
in minor details, as well as largely added to where the develop- 
ment of the science has called for this. The amount of new mat- 
ter added will be appreciated from the statement that the work 
has been increased one-fifth in size since it was first issued. 


II. Grotocy AND MINERALOGY. 


1. Discovery of a dicotyledonous Flora in the Cheyenne sand- 
stone.—lIn a letter to the editors of the Journal, Mr. Rogerr T. 
Hix of the United States Geological Survey, reports “ the dis- 
covery of a typical dicotyledonous flora in the Cheyenne sand- 
stone at the base of the beds belonging to the Comanche Series 
in Comanche and Barber counties of Southern Kansas. This 
sandstone has hitherto been referred to the Trinity Division of 
Texas by Prof. F. W. Cragin, but the flora as determined by 
Prof. F. H. Knowlton of the U.S. Geological Survey consists 
entirely of species hitherto supposed to be peculiar to the Dakota 
Group, while the flora of the Trinity Division of Texas as has 
been reported by Prof. Fontaine is all of the non-dicotyledonous 
Potomac type. The Cheyenne sandstones are separated from the 
true Dakota sands of Kansas by nearly 200 feet of shale, contain- 
ing a molluscan fauna composed of fifteen species characteristic 
of the Washita Division of the Comanche Series in Texas, and 
about twenty littoral species peculiar to the locality, thus extend- 
ing the hitherto known downward range of the Dakota flora 
from the Dakota position to the base of the Washita.” The 
details and results of Mr. Hill’s observations will be published in 
an early number of the Journal. 

2. On the Geological Aspects of Variation.—An interesting and 
suggestive paper on the relation of varietal modification of form 
to the geological range of a fossil species is contributed by M. 
GossELET in his memoir on the variation of Spirifer verneuili.* 
M. Gosselet has accumulated large collections of this common 
species of the Upper Devonian formations of northern Europe, 
has made exact and minute study of the various elements of their 
morphological characters, has classified them into groups on the 
basis of their differences and has given a beautiful series of illus- 
trations of the varieties and of the most closely allied species. 

From his studies he draws the following important generaliza- 
tions, viz: (Translated from the French). 

“From the comparison of diverse forms of Spirifer verneuili, 
either among themselves, or with allied species, the conclusion is 
reached that this Spirifer is a very polymorphic species, of which 
all the elements vary, except the character of the plications, 
which remain always simple upon the sides while they multiply 
by bifurcation or by intercalation on the fold and on the sinus. 

There are insensible passages between all the varieties. The 


* Etude sur les variations du Spirifer verneuili par J. Gosselet, Mém. Soc. 
Géol. du Nord, [France] Tome iv, I, pp. 1-61, Plates I-VII. 1894. 
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groups which have been made of them, are altogether artificial. 
Not only do they run the one into the other in a gradual manner, 
but the same individual passes successively from the one into the 
other during the course of its existence. It is also to be noted 
that they are not restricted (cantonnées) to any particular geo- 
logical horizon. It is necessary to make exception in the case of 
the Spirifers with extended wings of Barvaux, which seem to be 
peculiar to one facies of the Upper Frasnien. These Spirifers are 
not only characterized by great production of the wings, but also 
by the imbricated scales which cover their plications, forming 
small tubercles on the surface. Nevertheless, although this pecu- 
liarity is often associated with the enlargement of the wings, it 
does not necessarily accompany it. 

I do not believe therefore that there are varieties in the species 
called Spirifer verneuili, but rather groups of forms. These 
groups are essentially distinguished from zoological varieties 
because the same individual is able to-pass successively through 
several of them before attaining its definitive form. 

It is in the upper part of the Frasnien, i. e. in the middle of its 
specific duration, that the Spirifer verneuili presents the widest 
variations. It is there, where in some sense it is in all its prime, 
that the richness of form is added to abundance of numbers. It 
peopled the seas, exceeding in numbers all the other fossils, 
Atrypa reticulatis excepted. However none of these forma gave 
birth to a new species, not even to a constant variety. The more 
remarkable forms appeared rather as local varieties; they consti- 
tuted a kind of tribe or physiological family having its circle of 
habitat, but which did not propagate itself either in time or 
space. The lower Famennien is already less rich in varieties 
than the Frasnien. When we rise in the formation, the Spirifer 
verneuili presents more and more intermediate characters. It 
becomes extinct finally in the upper Famennien without its being 
possible to admit that it is transformed into another species. 

Is it the ancestor of Spirifer attenuatus and of Spirifers of the 
group of Mosquensis ? It is possible, for the difference between 
the two types is not extreme; but there is no passage from the 
one to the other. From the point when Spirifer attenwatus arises 
it assumes immediately its distinctive characters: all the ribs of 
the wings are bifurcated. But, never, from the lowest beds to the 
schists of Etreungt [the uppermost Devonian horizon] has 
Spirifer verneuili shown an indication of bifurcation of the ribs, 
never, spite of its numerous variations, has it presented a tendency 
to pass into the attenuatus ; if there is filiation here, the trans- 
formation has been rapid and complete. It is impossible to say 
what relation there is between Spirifer verneuili and Spirifer 
Orbelianus and aperturatus. The characters which distinguish 
these two species are of slight importance and when they are 
attenuated they become almost verneuili. It may be questioned 
whether they ought to be considered as species or only simple 
varieties, the passage from one to the other is not less real and 
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their filiation is an established hypothesis. It is also a curious 
fact that these two species or varieties are brusquely produced at 
the same time throughout the whole basin, that they are preceded 
by no attempt of the species to acquire these new forms, that 
they arose when Spirifer verneuili had not yet reached any 
important variation, and possessed all its primitive uniformity, 
that they disappear finally very rapidly and brusquely as they 
arose, and that their descendants, if they are not lost, returned to 
the general type of the species vernevilz. 

As to the Spirifer called difidus, if it possessed some forms 
which may be compared with vernewili, it differs from it by an 
essential character which it manifests even in its young age. It 
should also be borne “in mind that the forms of passage, of 
doubtful determination, were produced only when the true 
Spirifer bifidus of the Frasnien limestone was departing from the 
geological arena, at least in the Ardenne;” p. 61. 

The methods employed in this investigation and the results 
obtained will suggest to the thoughtful paleontologist problems 
of the deepest interest and promising rich reward to those who 
will thoroughly investigate them. H. S. W. 

3. Geological Survey of Illinois, vol. iv, Paleontology of 
Illinois, Parts I and II, by Cas. R. Keyes, State Geologist, pp. 
1-271, plates xii-xxxii, colored geological map of the state, scale 
1 in, to 18 miles, and pp. 1-266, plates xxxiii-lvi. Jefferson City, 
Mo. 1894.—This is a valuable contribution to the Paleontological 
literature of the Mississippi valley formations, giving as it does a 
carefully compiled list of the already described invertebrate 
forms of the rocks of Missouri, with descriptions of many, full 
references to synonomy in most cases, and illustration of many 
already figured forms and of several new species. We regret to 
note that there are still numerous species named and described by 
Swallow but without figures, which the author of this work still 
leaves unfigured. If he, having access to the type collections, is 
unable to furnish typical figures, it is time to discard from 
synonomy such unidentifyable references. 

In the early part of the first volume on the geological forma- 
tions the author proposes to substitute another name for the 
Osage group which for several years has been in use to indicate 
the general formation which locally has been called Burlington 
and Keokuk limestone on account of the continuous fauna which 
appears to characterize them. The argument, that because there 
has been found a more complete section near Augusta, Iowa, 
than in the region through which the Osage river flows, the first 
name may therefore be discarded, is quite contrary to the general 
principle of priority in the application of scientific names, So 
long as the meaning is accepted, understood and applicable in 
the region from which the name was derived, the Osage group 
has the priority. H, 8. W. 

4. Geological Survey of New Jersey: Ann. Rept. of the State 
Geologist for 1894, pp. 1-457 with five maps, plates i-x, figures 
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1-28, Trenton, N. J. 1894.—The following papers are included : 
Administrative Report by T. C. Smock, State Geologist, pp. 
1-32; Part I, Surface Geology, report progress by R. D. Salis- 
bury, pp. 33-328 (including Section VI, a chapter on Lake 
Passaic,—an extinct glacial lake, by R. D. Salisbury and Henry 
B. Kimmel, pp. 225-328); Part Il, Cretaceous and Tertiary 
Geology, Report of Progress by Wm. B. Clark, pp. 329-356; 
Part III, Report on Archaean Geology by J. E. Wolff, pp. 357- 
370; Part IV, Water Supply and Water Power by C. C. Ver- 
meule, pp. 371-386; Part V, Artesian Wells in Southern New 
Jersey by Lewis Woolman, pp. 387-422; Part VI, Minerals of 
New Jersey with notes on mineral localities, pp. 423-444. H.s. w. 

5. Geological Survey of Iowa. Vol. Ill. 2d Ann. Report, 
1893, with accompanying papers. Des Moines, 1895.—In addition 
to the ordinary administrative reports this volume contains a 
bundle of separate papers by members of the survey staff, viz: 
Work and Scope of the Geological Survey, by C. R. Keyes; 
Cretaceous Deposits of the Sioux Valley, by H. F. Bain; Certain 
Devonian and Carboniferous outliers in Eastern Iowa, by Wm. H. 
Norton ; Geological Section along Middle River in Central Iowa, 
by J. L. Tilton; Glacial Scorings in Iowa, by Chas. R. Keyes; 
Thickness of the Paleozoic Strata of Northeastern Iowa, by Wm. 
T. Norton ; Composition and Origin of Iowa Chalk, by Samuel 
Calvin; Buried River Channels in Southeastern Iowa, by C. H. 
Gordon; Gypsum Deposits of Iowa, Geology of Lee County, and 
Geology of Des Moines County, by Chas. R. Keyes. The volume 
is illustrated by 37 plates and 34 smaller figures, many of them 
fine reproductions of photographic views, illustrating the charac- 
ter of outcrops of particular geological formations, and present- 
ing a vivid representation of the geology of the country described. 

H. S. W. 

6. Ueber devonische Pflanzen aus dem Donetz-Becken ; J. 
Schmalhausen. Mém. Comitégéologique, St. Petersburg, vol. viii, 
No. 3, 1894, pp. 1-36, pl. i, ii, (Russian and German.)—The 
interesting collection which forms the basis of this brief memoir 
by the late Dr. ScumMALHAUSEN was obtained from Karakuba in 
the Donetz basin, at the horizon of the Productus fallax, Rhyn- 
chonelia aff. Stephani, R. multicostata, and R. Domgeri, pub- 
lished by ‘I'schernyschew in 1885. The Devonian age indicated 
by the above named invertebrates is fully demonstrated by the 
plants, although, as frequently happens in Devonian rocks, the 
flora is rich in individuals but relatively poor in species. Six 
species are described, all of which are new. Archcwopteris arche- 
typus, compared by the author with A. Gaspiensis Dn. and A. 
hibernica (Forbes) Lx., exhibits a great range in the forms of the 
pinnules and is especially characterized by the arrangement of 
the sporangia in a row on either side of the reduced lower portion 
of the lamina of the pinnule, the terminal portion of the pinnule 
being fringed out. Each spore case has its distinct pedicel. 
Archeopteris fissilis; compared by the author to Sphenopteris 
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petiolata Goepp., is allied to the A. sphenophylloides and A, 
macilenta published without illustration by Lesquereux. The 
fructification of this species described by Schmalhausen with con- 
siderable detail, resembles that of A. minor Lx. and others, but 
the sporangia are few. Being unable to find satisfactory family 
connections between the genus Archwopteris and any other living 
or fossil type of ferns, the author proposes the group Archzop- 
teride. It is not unlikely that the spiral arrangement of the 
leaves in the Russian species noted by Schmalhausen is also indi- 
cated in our American species of Archcopteris by the alternation 
of pinnules with pinnz in the ramification. 

The Karakuba flora is remarkable in having more fertile than 
sterile species. On certain clavate or bivalvate “capsules ” 
strongly resembling the fruit of Sphenopteris Harveyi Lx. or 
Zeilleria, the author founds the new genus Dimeripteris. D. grac- 
ilis and D. fasciculata are compared by Schmalhausen with 
Sphenopteris Hitchcockiana Dn. and S. condrusorum Gilk. The 
first is very suggestive of the fertile S. Harveyi of the Potts- 
ville series in this country, while the other reminds one at first 
glance of the fruit of Calymmatotheca bifida (L. and H.) Kidst. 
from the Calciferous sandstone series of Scotland. The author 
compares his Lepidodendron Warakubense with L. Gaspianum 
Dn. and LZ. nothum Ung. The flora as a whole is considered as 
indicating an Upper Devonian age. D. W. 

7. Contributions a VEtude des Feldspaths des Roches Vol- 
caniques par F, Fovuqur. 8vo, pp. 336. Paris (Imprimerie Chaix) 
1894.—This excellent work is another token of the manner in 
which the demands of petrography have in recent years stimu- 
lated research in mineralogy along certain lines. Along with the 
work of MicuEL Livy, FEvERov, and Becker, the petrographer 
has now placed at his disposal a variety of means by which the 
problem of the determination of the feldspars by optical methods 
can be successfully attacked. 

The volume under consideration is divided into four parts. 
In the first the author points out the methods by which the deter- 
mination of the feldspars, especially the plagioclase group in thin 
sections, may be resolved. His method is chiefly by the measure- 
ment of the angle of extinction with the edge of c(001) on 5(010) 
in sections perpendicular to bisectrices; in the second part are 
given the facts obtained from a chemical, optical and crystallo- 
graphic study of a large number of species, on which the process 
is based. In the third portion is presented the petrographic 
study of a large number of volcanic rocks chiefly from the Haute 
Auvergne which furnish examples of the author’s methods and 
contain moreover many facts of petrographic interest. 

The last portion contains a general discussion of the nature of 
the soda-lime feldspars with respect to their chemical constitution. 
The author does not view this group as a case of isomorphism 
with all possible mixtures of the albite and anorthite molecules, 
but from the frequency of certain extinction-angles and other 
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facts believes that a certain number of definite mineral species of 
intermediate nature exist between the extremes. They thus 
constitute in fact a “morphotropic” series, whose gradation of 
properties would lead to the same practical results as the views 
now generally held but which would be more in accord with 
chemical principles. L. V. P. 
8. Analcite Diabase from San Luis, Obispo Co., Cal.; by H. 
W. Farrpanks. Bull. Dept. Geol. Univ. of Cal., vol. i, No. 9, 
pp. 278-300, Pls. 15-16. Berkeley, Cal., 1895.—This is a careful 
study both in the field and laboratory of a number of peculiar 
basic dike rocks, which are allied to teschenites. They contain 
augite with a peculiar parting, a soda-lime feldspar and a con- 
siderable proportion of analcite which occurs crystallized and 
lining cavities in the rock, filling angular spaces between other 
components, replacing feldspar and in hexagons. The occurrence 
of the analcite is studied and discussed and the conclusion is 
drawn that it is secondary, replacing nephelite which was pri 
marily present. L. V. P. 
9. Gold in Serpentine ; by H. W. Turner (communicated). 
—In an article by the writer in the May number of this Journal, 
it is stated that quartz veins are rare in the serpentine areas of 
the Sierra Nevada. Mr. W. Lindgren in a valuable paper on 
“Characteristic Features of the California Gold-Quartz Veins”* 
speaks of the occurrence of quartz veins in serpentine as an ordi- 
nary phenomenon, and as Mr. Lindgren and the writer are both 
working in the same mountain range, it would appear as if there 
were an error in one of the above papers. The writer therefore 
desires to state that the occurrence of quartz veins along narrow 
serpentine dikes, or cutting small bodies of serpentine, is not 
uncommon. Mr. Lindgren has made a careful study of the gold 
mines in the neighborhood of Nevada City, Cala., and he has 
there found several quartz veins entirely in serpentine, but these 
are in comparatively small masses of that rock which moreover 
contain lenses of sedimentary material and are therefore of a 
more or less complex character. It was the intention of the 
writer rather to indicate that quartz-filled fissures formed with 
difficulty where the country rock is purely serpentine, and in this 
statement Mr. Lindgren concurs. The writer’s observations in 
the paper in the May number of the Journal moreover refer only 
to that portion of the range which he has particularly studied. 
10. Brief Notices of some recently described Minerals.—Loran- 
pirE.—This is a mineral of rare interest since it is the second 
known native compound of thallium, A preliminary description 
has been giving by Krenner. It occurs in tabular or short pris- 
matic crystals belonging to the monoclinic system. The color is 
cochineal-red to kermes-red color ; it is transparent and is flexible 
like gypsum, and has three cleavages parallel to planes in the 
orthodome zone. An analysis by Loczka is given below (1) and 


* Bull. Geol. Soc. Am., vol. vi, pp. 221-240. 


j 
| 
4 
i) 
4 
id 
q 
q 
4 


Geology and Mineralogy. 479 


also the percentage composition (2) calculated from the formula 


s As Tl 
i, 19°02 [21:47] 59°51 = 100 
2, 18°67 21°87 59°46 = 100 


The locality is Allchar in Macedonia where it occurs implanted 
upon realgar.— Math. Nat. Ber. Ungarn, xii, 1895. 

Kyurnprirz. A new lead mineral from the Mina Santa Cruz at 
Poopé, Bolivia. It occurs in cylindrical forms and in capillary 
crystals. The luster is metallic; color blackish lead-gray ; 
hardness 2°5 to 3; specific gravity 5-42. An analysis gave 
the results below (1) which are compared (2) with the percentage 
composition for the formula Pb,Sb,Sn,S.,. 


8 Sn Sb Pb Ag Fe 
1. 2450 26°37 8°73 35°41 0°62 3°00 = 98°63 
2. 23°46 24°90 8°36 43°28 == 108. 


The description is given by Frenzel in Jahrb. Min., ii, 125, 1893. 

AnporiTe. <A new silver ore described by Krenner from 
Felsébanya. It occurs in short prismatic crystals belonging to 
the orthorhombic system ; luster metallic; color dark lead-gray 
or steel-gray to black. An analysis by Loczka is given below (1) 
and also the percentage composite in (2) required by the formula 
AgPbSb,S,. 

Sb Pb Ag Mn) _insol. 

1. 23°32 41°91 22°07 11°31 069 O°'70 0°04 = 100°04 
2. 22°14 41°52 23°88 12°46 = 100° 


It is named for Andor von Semsey.—Zeitschr. Kryst., xxiii, 497. 
MAGNETOsTIBIAN. A supposed new mineral from the Sjégrufva, 
Wermland, Sweden. It resembles magnetite in external appear- 
ance, and occurs in feebly magnetic grains imbedded in crystal- 
line limestone. An analysis was made of material consisting 
largely of impurities (68°6 p. c.); after deducting these the results 
given below were obtained : 


Sb.0; FeO MnO Fe,0; 
9°83 1°54 17°16 59°11 12°36. 


Described by Igelstrém in Zeitschr. Kryst., xxiii, 212. 
Hyprocatcitr. Fine crystalline needles with strong double 
refraction, observed in a mountain milk from 2 cave near Wolms- 
dorf, Silesia, have received this name; the author, K. Kosmann, 
assigns to them the composition CaCO, + 2H,O.—Zeitschr. Kryst., 
xxiv, 196. 

‘STrB1oTANTALITE. A name given by G. A. Goyder to a par- 
tially examined substance occurring in the tin-bearing sands of 
Greenbush, West Australia, and containing Ta,O, 51°13, Nb,O, 
7°56, Sb,O, 40°23.—JZbid., p. 205. 

Am. Jour. Series, XLIX, No 294—June, 1895. 
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XivvoniTE. A name given by Dr. Gaetano Platania to a 
variety of amphibole occurring with hematite in cavities in a 
scoriaceous mass (from Mt. Etna) at Acicatena, Sicily. It is found 
in minute prismatic crystals of a honey-yellow color. The occur- 
ring planes are those of ordinary amphibole and the angles given 
‘do not vary very widely considering the striated character of 
some of the faces; the angle ac (= f) was found to be 73° 10’. 
No analysis is given, so that the grounds for regarding this as a 
distinct variety worthy of a name are not clear. The name is 
from Xiphonia, an ancient Greek city in Sicily.—Accad. Sci. 
Acireale, vol. v, 1893. 

Kavaute. <A basic sulphate of aluminum, potassium and 
sodium described by Goxpsmitn from a specimen collected in 
1893 in the island of Kauai by Professors Sharp and Libbey. It 
appears as a soft, amorphous chalk-like mass, for which the spe- 
cific gravity 2°566 was obtained. An analysis yielded : 


Al, (SO4)s K,S0, Na.SO, H,O 
718 33:40 1700 491 31°57 [5-94]= 100. 


X. Carbonaceous impurity by difference. 


The paper is accompanied by a plate giving an admirable view, 
reproduced from a photograph, of a lava cavern with multitudes 
of pendant stalactites. The statements of the author require 
revision in several particulars, especially as regards the locality. 


This is stated to be the crater of Kilauea (“ Kilauii”); we learn 
from Professor Libbey, however, that the cavern is, on the con- 
trary, situated in the Java stream near Hilo, the same spot which 
afforded the specimens more fully described in 1889 in this Jour- 
nal (vol. xxxvii, 441) where drawings of the stalactites are given. 
The method of formation of the stalactites suggested on the 
assumption of their occurrence in the Kilauea crater has evidently 
no basis in fact.—Proc. Acad. Nat. Sci., Philadelphia, p. 105, 
1894. 

11. Elements of Mineralogy, Crystallography and Blowpipe 
Analysis from a practical standpoint by Atsert J. Moses and 
Cuartes Laturop Parsons, 342 pp. 8vo, New York, 1895. (D. 
Van Nostrand Company.)—This volume, as stated on the title 
page, is written from a practical standpoint and includes “a 
description of all common or useful minerals, the tests necessary 
for their identification, the recognition and measurement of their 
crystals and a concise statement of their uses in the arts.” The 
work is on the whole well carried out on these lines; it closes 
with a series of determination tables. 
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III. Borany. 


1. A Students’ Text-Book of Botany ; by Sypnry H. Vines, 
M.A., F.R.S., Professor of Botany in the University of Oxford. 
(London: Swan, Sonnenschein & Co.; New York: Macmillan & 
Co. 1895, pp. 821.)—The first volume of this work has already 
been noticed at some length in this Journal. The second volume 
is now at hand. It resumes the subject of Classification at 
Phanerogamia, and devotes to this above two hundred pages. 
The work closes with a short treatise on the physiology of plants, 
and with two indexes to the whole. 

It would be but scant praise to speak of Professor Vines’s text- 
book as a well-written, careful handbook: it is much more than 
this: it is also well proportioned throughout and constructed with 
constant reference to the pressing needs of modern students. It 
is therefore a distinct contribution to our aids in teaching botany. 

The arrangement and treatment of Phanerogams appear to be 
more convenient for the use of students than any with which the 
writer is acquainted. It is suggestive of LeMaout and Decaisne’s 
French treatise, inverted so that the Compositz come last and 
are, by implication, made highest in rank. 

The physiological portion of the work deserves the warmest 
commendation for its lucidity and comprehensiveness. Here and 
there a few more details would be acceptable to the average stu- 
dent, as for instance, when the matter of water-culture is treated, 
the percentages of the prescribed substances might have been 
given. There are very few errors to be detected: the principal 
one being a misplacement of roots for shoots in the account of 
Knight’s wheel experiment. 

To show how succinctly and clearly difficult and doubtful sub- 
jects are presented, a short extract of the account of the relations 
of plants to atmospheric nitrogen is herewith given: 

“Although it is generally true that plants cannot assimilate 
uncombined nitrogen, nevertheless certain plants (Papilionew, 
such as peas, beans, etc.), will grow and flourish in a soil from 
which all traces of nitrogen-compounds have been carefully re- 
moved. The nature of the means by which this result is attained 
is not yet completely determined, but the principal facts are 
briefly as follows: In the first place, the roots of these papiliona- 
ceous _— have been found to bear peculiar gall-like outgrowths 
termed tubercles, which seem to be more numerous and larger the 
smaller the proportion of combined nitrogen contained in the soil. 
The tubercles are the result of the attack of a fungus which pene- 
trates into the root through the root-hairs. The green plant and 
the fungus appear to exist in a state of symbiosis, as in the case 
of the mycorhiza already mentioned, with the result that the green 
plant is adequately supplied with combined nitrogen although 
growing in a soil from which such compounds are originally 
absent, In explanation of these facts there can, first, be no doubt 
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that the supply of combined nitrogen obtained by the green 

plant is ultimately derived from the free nitrogen of the atmos- 

phere, and, secondly, that the supply is not obtained from the 

atmosphere a by the leaves, but indirectly by the roots 
through the soil. Nor can there be much doubt that the tubercles 
are associated with the process of the assimilation of the free 
nitrogen: but it is a question whether this process takes place in 
the tubercle itself, or whether it is not carried on in the soil by a 
Schizomycete, which may either be derived from the tubercles, or 
be an independent organism. It seems probable that the latter 
suggestion is nearer the truth. It is, in fact, known that a bacte- 
rioid organism exists in the soil having the property of forming 
nitrogenous compounds from free nitrogen in the presence of non- 
nitrogenous organic substance (e. g. glucose). It may be that the 
development of this organism is especially favored by the presence 
of the tubercular roots of the Papilionee in the soil, and that the 
nitrogenous substances which it produces are absorbed by the 
roots after having undergone nitrification. 

“The tubercles are structures formed by the hypertrophy of 
the cortex of the root, resulting from the attack of the fungus at 
various points: their cells are rich in sugar and starch: the 
branches of the mycelium penetrate most of the cells, and there 
bud off innumerable gemmules (sometimes called bacterioids). 
The tubercle eventually becomes disorganized ; the gemmules are 
then set free into the soil, and are doubtless the means by which 
other roots become attacked by the fungus.” 

The subjects following are remarkably well treated: the trans- 
fer of water, and movements. . G. L, G. 

2. Cellulose. An outline of the Chemistry of the structural 
elements of plants, with reference to their Natural History and 
Industrial Uses ; by C. F. Cross, E. J. Bevan, and C. Bran ie. 
8vo., pp. 320. London and New York (Longmans).—For many 
years the two chemists whose names are first in the order above 
given, have been associated together in the practical investigation 
of cellulose. Their contributions to the literature of the subject 
have been numerous, but these publications have been widely 
scattered and hence partially unavailable to American students. 
The present work brings together such of their results as may not 
properly be regarded as trade secrets, and it embodies a good 
deal of the voluminous literature of the whole subject. Some of 
their remarkable discoveries, especiaJly in regard to the cellulose 
thiocarbonates, are incorporated into the body of the work with- 
out even a reference to the important fact that science owes these 
recent acquisitions mainly if not wholly to them. To the botanist 
the monograph possesses a high degree of interest, since the 
typical cellulose and the three compound celluloses are adequately 

discussed from all points of view. The most important phases 
presented are the following: (1) the colloidal aspects of cellulose, 
(2) the relation of vegetal to animal cellulose, (3) new methods of 
acting on the compound celluloses. While the treatise is of value 
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in the biological laboratory, its highest practical use will be found 
in the technical laboratories which are rapidly revolutionising the 
industrial applications of wood pulp. G. L. G. 

3. An Interesting Method of Dissemination,—In the last num- 
ber of Botaniska Notiser, Duskn describes a curious peculiarity 
detected by him in the Cameroon species of the genus Calymperes. 
This genus possesses a calyptra which remains permanently at- 
tached to the base of the capsule, instead of separating from it 
in either the mitriform or cuculiform fashion. The calyptra thus 
constitutes a sort of bag fitting the capsule rather loosely, and 
therefore permitting enough play for the elevation of the opercu- 
lum. When the operculum lifts a little, and the spores escape 
into the limited space between the capsule and the calyptra, they 
are as closely confined as if they had not been freed from the 
capsule itself. Just here comes in the surprising peculiarity 
observed by Dusén. The calyptra now becomes slit near its apex, 
and when the surroundings are dry, these slender slits are wide 
enough to permit the spores to be sprinkled out. On the approach 
of moisture the slits close tightly and keep the spores in. More- 
over the operculum becomes wedged into the top of the calyptra 
and is lifted or shut as may be, with changes in the dryness or 
moisture of the whole. The complicated nature of the structure 
suggests that the mode of dissemination in mosses should be 
again examined in the field. As is well known, many species are 
provided with means for dispersion, depending on the condition 
of the atmosphere ; it is probable that a reinvestigation may 
throw light on many more cases. In connection with this, it is 
interesting to observe that recent observations by Goebel have 
enlarged the range of function in the elaters of Hepatice. 

G. L. 

4, Australian Narcotics.—In the presidential address of Mr. 
J. H. Maipen, the untiring investigator of the useful plants of 
the Australasian colonies, it is said that the ‘ native tobacco,” 
Nicotiana suaveolens, although possessing the same physiological 
action as ordinary smoking tobacco, appears never to have been 
used by the blacks. But, on the other hand, Pituri (Dudoisia 
Hopwoodii), the principal narcotic of the aborigines, has the 
same physiological action as nicotine. Two other plants are also 
used tor smoking, namely, Adriana acerifolia, a Euphorbiaceous 
species, and Amorphophallus variabilis. These have not yet 
been carefully studied. G. L. G. 
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IV. MIscELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. The Science of Mechanics, by Dr. Ernst Macn, Professor 
of Physics in the University of Prague. Translated from the 
second German edition by Tuomas J. McCormack, pp. 534, with 
250 cuts, 1894, Chicago (The Open Court Publishing Co.).—Every 
student and still more every teacher of mechanics or any sub- 
ject akin to it needs to regard his work from the standpoint of 
this book. The fundamental notions of mechanics are presented 
in the form of a history of their, development accompanied by a 
critical analysis of the reasoning by which each contributor to 
the science made his deductions. 

The purpose of the author, as stated by himself, is to show 
“how the principles of mechanics have been ascertained, from 
what sources they take their origin and how far they can be 
regarded as permanent acquisitions.” 

The story of the labors of the pioneers of thought in opening 
oan into the unknown is no small part of their legacy to man- 

ind. The author tells this story for mechanics, not superficially 

but after the manner of the Germans. Of especial interest to 
teachers of mechanics is his forcible presentation of the opinion 
that the true relation of its principles is the historical one. Many 
will find: in it a clew to a natural method of teaching, and its 
influence ought to be evident in the text-books of elementary 
mechanics hereafter published. Ww. B. 

2. Dynamics ; by R. T. GrazEsrook, F.R.S., pp. 256, 99 illus- 
trations. (The Cambridge Natural Science Manuals.) — This 
book presents very attractively the system of teaching followed 
by the author in the Cavendish Physical Laboratory, and marks 
a great advance on the method still too prevalent of presenting 
mechanics as a branch of pure mathematics. A series of care- 
fully arranged experiments, many of them new and inexpensive 
and suitable for the average student to perform with his own 
hands, carry the reader along the line of the historical develop- 
ment of the science far enough to prepare his mind to receive 
willingly and intelligently its fundamental principles in their 
most general form. The theory is thus developed rigorously and 
with unusual clearness. Ww. B. 

3. A Few Chapters in Astronomy, by Ciaupius KEnnepy, 
M.A., pp. 150, 1895, London (Taylor & Francis).—Several topics, 
which most text-books necessarily ignore or dismiss with a few 
paragraphs, are here treated very copiously and instructively, 
e. g. the deviation of projecjiles caused by the rotation of the 
earth. W. B. 

4, North American Birds, by H. Neurtine; with 36 colored 

lates after water-color paintings by Prof. Roserr Rineway, 
mithsonian Institution, Washington, D. C., Prof. A. GorRINe, 
Leipzig, and Gustav Muerrzet, Berlin. Milwaukee, Wisconsin 
(George Boumder). The first volume of this attractive popular 
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work has already been issued as well as three parts of the closing 
second volume ; Parts xii to xvi will complete it. The aim is to 
give a complete history of all the songbirds, flycatchers, hum- 
mingbirds, swifts, goatsuckers, woodpeckers, kingfishers, trogons, 
cuckoos, and parrots of North America. The text is written ina 
clear entertaining style suited to the general reader; the typo- 
graphical work is excellent and the same can be said of the colored 


plates. 


OBITUARY. 


Mr. Joun H. Repriexp, one of the co-editors of the “ Pre- 
liminary Flora of Mount Desert Island”—a model contribution 
to Geographical Botany—died at his home in Philadelphia, on 
the 28th of February in his 80th year. He had scarcely received 
the congratulations of the friends of the amenable science, before 
he quietly passed away under an attack of influenza. For nearly 
twenty years previously he had served as Conservator of the 
Herbarium of the Academy of Natural Sciences of Philadelphia, 
to the care of which he gave much of his spare time, except the 
three months of each summer devoted to the exploration of 
Mount Desert Island. In the department of vascular Crypto- 
gams he ranked among the highest authorities. He was the son 
of the well known Redfield who discovered the rotatory motion 
of tornadoes, and was born at what is now Cromwell, Connecti- 
cut. Moving with his parents to New York, he became among 
the younger of those who founded the New York Lyceum of 
Natural History. Marrying into the family of the Whitneys, 
who established the great car wheel works in Philadelphia, he 
removed to that city in 1861, and took an active part in all that 
tended to the growth of the Academy. The Hookers, Torrey, 
Gray, Sargent, and many eminent scientific men were among his 
intimate friends, who honored him for his many manly virtues as 
for his scientific worth. He was one of the founders of the 
American Association for the Advancement of Science. His mod- 
esty led him to decline many tendered honors, his only ambition 
being to leave behind him, in the Herbarium of the Academy, 
something that should be useful to others for all time. T. M. 

Dr. Loruar von Meyer, Professor of Chemistry at Tiibingen, 
died on the 12th of April in his sixty-fifth year. He was one of 
the most prominent chemists of Germany, at once as investigator, 
author and teacher.. The discovery of the periodic law is 
largely due to him. 

Dr. Cart Voet, the famous German naturalist, died in 
Geneva, Switzerland, on the 5th of May in his eighty-second year. 
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RHENISH MINERAL OFFICE, 


BONN ON THE RHINE, GERMANY. 
ESTABLISHED 1833. 


NEW MINERALS. 
Andesine, Darapskite, Elpidite, Hintzeite, Hohmannite, Huantayaite, Jod- 
chromate, Knopite, Koninckite, Kylindrite, Lautarite, Lorandite, Lossenite, 
Neptunite, Richellite, Soda niter, Sulfoborite, Tarapacaite. 


NEW CRYSTAL-MODELS IN WOOD. 


Petrographic-crystallographic collection of 100 crystal-models arranged 
according to Professor Dr. H. Rosenbusch’s ‘‘ Mikroskopische Physiographie 
der petrographisch wichtigen Mineralien.” III edition, Stuttgart, 1893. 
Price, $25.00. 

Collection of 56 models of distorted and pseudosymmetric forms of crystals, 
arranged by Professor Dr. Hirschwald. Average size, 2inches. Price, $11.25 

This collection contains single crystal-models well appropriate for study 
and practice. Since they show equivalent faces in disproportionate distance 
from the centre or present a pseudosymmetric character in the relations of 
the combination, the system can be determined only by means of the 
goniometer. 

Such instruments will be furnished at the rate of 65c. (5 goniometers, 
$2.75) ; the models having a size of about 2 inches, these instruments will 
allow an exactness in measuring of 1°. 


THIN SECTIONS, 
For Microscopical investigation. 

A. Rocks. Collection of 50 ‘‘ Lenne-Porphyres,” described by Professor 
Dr. Miigge in ‘‘ Neues Jahrbuch fiir Mineralogie, Beilageband VIII,” thin 
sections. Price, $25.00. Collection of 25 Rocks from the Auvergne with 
thin sections. Price, $15.00. Collection of 100 Rhenish eruptive rocks and 
of the accompanying tuffs with thin sections and an exact description by Dr. 
W. Bruhns. Price, $50.00. 

B. Minerals. Collection of 120 properly mounted sections of 59 mineral- 
— in elegant etui. Price, $45.00. 


. Fossils. I. Collection of 10 specimens of Diatoms and Algw, $2.50 
II. ‘fossil woods, . 3.75 
III. “ Foraminifera, 3.15 
Ev. Sponges, 3.75 
V. Corals, 8.00 
Wa. Echinoderms, 3.00 
VII. Worms, 3.00 
VIII.  Bryozoa, 3.00 
IX.  Brachiopoda, 3.00 


XII. Large general collection of 110 thin sections according 
to the above arrangement. Price, $32.50. 

Single sections will be furnished at the rate of 25c. to 40c., according to 
the difficulty of manufacture. 

All preparations will be microscopically examined before sending; the 
correctness of the designation is therefore warranted. 


New editions of the following lists have just come out: No. I. Minerals 
and plates of minerals for exhibiting optical phenomena, 6th edit. No. II. 
Fossils and General Geology, 3d edit. (illustrated). No, X. Contact-meta- 
morphosis (price, 12c.) and will be sent on demand. 


Represented in the United States by Messrs. Eimer & Amend, 
205-211 Third Avenue, New York. 


SYSTEMATIC COLLECTIONS 


With unusual facilities for securing educational materials, it is proposed to take the lead in 
furnishing systematic collections for teaching MINERALOGY, GEOLOGY, and ZOOLOGY in 
Schools and Colleges. Individual Specimens also furnished. Catalogue sent on receipt of 6 cts. 


in postage stamps. 
RELIEF MAPS AND MODELS, 


Special attention given to Relief Maps. Send for circular describing Grand Cafion, Yosem- 
A ite Valley, Yellowstone National Park, Mt. Shasta, Mt. Vesuvius, Kentucky, Massachusetts, 
1 New Jersey, Ete., Etc. Also model of the whole United States, with adjoining ocean bottoms, 
modeled on correct curvature. Many of these made especially tor Schools. New Relief Map of 
Palestine, modeled for the Palestine Exploration Fund, now ready. 


LANTERN SLIDES. 
Series of Lantern Slides for class illustration in Geology, Physical Geography, Etc. 
METEORITES. 
A good price paid for meteorites of all kinds. New and undescribed ones especially desired, 
An extra price paid for the entire “find” or “ fall.”” Meteorites also cut, polished and etched. 
WASHINGTON SCHOOL COLLECTIONS. 


These collections, decided upon after numerous conferences with teachers and experts con- 
7 nected with the U. S, Geological Survey and U. 8. National Museum, have just been introduced 
into the schools of Washington, and will be known as the Washington School Collections. It is 
safe to say that no collections of equal excellence have ever before been offered in this 
country at so low a price ($2 each). Send for circulars, 


EDWIN E. HOWELL, 612 17th St., N. W., Washington, D. C. 


FOURTH REVISED EDITION 


DANA’S MANUAL OF GEOLOGY 


Treating of the Principles of the Science with special reference to 
American Geological History. By James D, Dana, Yale University. 
Cloth, 1088 pages, over 1575 figures and two double-page maps. 


PRICE, $5.00, POSTPAID. 


Entirely rewritten, and reset in new type. Introduces new 
principles, new theories, and new facts relating to all depart- 
ments of the science. Much additional matter; improved 
arrangement; largely increased number of illustrations; all 
enhancing the value of the work. 


AMERICAN BOOK COMPANY, 
806 Broadway, New York City. 
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HEMATITE CRYSTALS FROM NORTH CAROLINA. 


Mr. English, has been spending most of his time 
recently in the Carolinas and we have also had our 
own collector at work for two months with a force of 
men. As a result we can offer a largé number of 
new minerals. Among the most interesting are the 
Hematites. The specimens vary greatly in. habit, 
commonly they are groups of quite simple tabular 
crystals averaging 1 to 1 and !, inches in diameter ; 
occasionally highly modified forms are found. Their 
luster is equal to the best of the French crystals, 
which they also‘resemble in other respects. The 
find is quite limited. Prices range from 25e. for 
loose crystals and small groups to $1.00-to 35.50 for fine large groups. 


RUTILATED AMETHYST. 


Our collector has thoroughly worked this North Carolina locality during 
the past month and we now have a splendid stock. Loose crystals and small 
groups as low as 25c. Larger groups 50c. to $3.50. The Amethyst is of 
rich color and the Rutile in long brilliant metallic needles, making a most 
pleasing combination. Enclosures of Githite, Hematite, etc., are also fre- 
quently found in the same specimens. 

RARE NORTH CAROLINA QUARTZ CRYSTALS. 

A second visit by Mr. English to the great Lincoln Co. mineral belt and a 
great deal of work by our own collector and many purchases made by him, 
have yielded us unquestionably the finest collection of rare quartzes ever 
shipped from this region. The scores of crystals so rapidly sold when our 
first lot reached New York encouraged us to thoroughly work the various 
pockets and our latest accessions are the most interesting of all. Crystals 
with their terminations rounded off by a multitude of minute but distinct 
planes, crystals with their vertical edges replaced by a series of trapezohe- 
drons, crystals with most wonderful etching, crystals so distorted as to 
puzzle a crystallographer, crystals with bubbles moving an inch or more, 
crystals with enclosures of Rutile, Muscovite, Tourmaline, Hematite, Géthite, 
ete.; crystals of rich Amethystine and smoky colors combined in the same 
specimen, crystals without end ! 

Boxes sent on approval by us will contain only carefully selected specimens 
of real merit, and not the lot of rubbish always put in by local collectors, 
who do not know good crystals from bad ones. 50c. to $1.50 is about the 
range of prices for really fine specimens, but for 10c. to 25c. we can furnish 
many very choice little crystals. A few large museum groups still remain, 

HAUERITE! A GREAT COLLECTION PURCHASED. 

For a year and a half we have been negotiating for a large collection of 
Sicilian Hauerites and on April 15th we cabled our acceptance of the collec- 
tion. The first installment has now arrived and others will reach us by June 
Ist. The crystals already received include one simple octahedron 2 and 3 
inches in diameter, one very large cubo-octahedron, five octahedrons, of 
about 1 and !4 inches, and a number of very sharp little crystals. Several 
new twin crystals and many other rare forms, groups and matrix specimens 
are still to arrive. This is the most important collection of Hauerites ever 
brought together and, as the mine is closed, it is likely to be the last of them. 

TILLY FOSTER MINERALS. 

The great run on our magnificent stock of Chondrodites and Clinochlores 
still continues, and yet there are still many fine specimens. See last month's 
announcement. 


OTHER RECENT ADDITIONS. 
Virginia, Tscheffkinite ; S. Dakota, Autunite; gorgeous Labradorite; native 
Antimony : splendid ¢ Ybsidian, Chrysotile, Jade ; 75 Styrian Flos Ferri ; Monte 
Poni Anglesites ; Griphite, ete. 


124 pp. Catalogue. Illustrated by 87 cuts, and describing every mineral. 


25e. in paper; in cloth. 
44 pp. Illustrated Price-Lists, 4c. Circulars Free, 


GEO. L. ENGLISH & CO., Mineralogists. 
64 East 12th St., New York City. 
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Arr. XXXV.—Daily March of the Wind Velocities in the . 
United States; by F. Warpo 431 

XXXVI.—Preparation of Perchloric Acid and its Applica- 
tion to the Determination of Potassium; by D. 
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XXXIX.—Newly Discovered Dike at DeWitt, near Syra- 
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XL.—Note on the amount of Elevation which has taken place 
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Chemistry and Physies—Solution and Pseudo-solution, LinpER and Picton: 
Fluidity of Metals below their Melting Points, Sprine, 467.—Light emitted 
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TurRNER: Brief Notices of some recently described Minerals, 478.—Elements of 
Mineralogy, Crystallography and Blowpipe Analysis, A. J. Moses and C. L. 
Parsons, 480. 

Botany—Students’ Text-Book of Botany, 8. H. Vines, 481.—Celluiose: an out- 
line of the Chemistry of the structural elements of plants, with reference to 
their Natural History and Industrial Uses, C. F. Cross, E. J. Bevan and C. 
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